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E x E C U T I v E  S U M M A R Y

The Durham Workforce Authority has initiated this sector study to examine the nuclear sector within the local context 
of Durham Region� Durham Region is well situated to become a hub for the nuclear industry being home to Darlington 
Nuclear and Pickering Nuclear as well as 40 supply chain companies, four post-secondary institutions and a skilled 
workforce� In order for Durham Region to assert itself as a leader within the nuclear industry a strategic direction for actions 
and partnerships needs to be developed to support the labour force demands, and position the sector to respond to 
business opportunities as they arise�  This sector study aims at providing the evidence to develop these comprehensive 
strategies�

This report addresses aims to:
• Provide a labour market profile which informs supply and demand for Durham Region
• Inform workforce development planning to meeting occupational demands
• Develop targeted strategies with recommended actions to address labour shortages in the sector
• Assess the local supply chain and develop strategic approaches to assist in preparation for future nuclear projects  

 The report is broken down into the following components:
• National Nuclear Outlook assesses the nuclear industry at a national level including an assessment of the nuclear sector 

and its workforce� This section aims at providing a broad overview of the sector, its size and workforce development from 
a Canadian perspective�

• Provincial Nuclear Outlook examines Ontario as the hub for the nuclear industry in Canada� Further, this section 
examines important legislation including the Long Term Energy Plan and its impact on the future of the nuclear industry�

• Durham Region Nuclear Outlook provides a situational analysis into the nuclear industry in Durham Region including 
information pertaining to occupations, educational attainment and commuting patterns� In addition, this section provides 
a detailed analysis of Ontario Power Generation's workforce in the Durham Region�

• Nuclear Refurbishment in Ontario provides an overview for refurbishment projects across Ontario� This section provides 
detailed information relating to the employment and economic impacts that refurbishment projects will have�

• New Build at Darlington Nuclear examines the potential for New Build projects at the Darlington nuclear site� Further, 
it looks at the potential economic impact as well as employment prospects relating to planning, project management, 
construction and operation�

• Durham Region Supply Chain assesses the suppliers currently operating in the Durham Region and examines the 
strengths of the suppliers in terms of their products and services�

• Recommendations provide action items that can be utilized to see Durham Region become a hub for the nuclear 
industry�

The following pages will offer both qualitative and quantitative data analysis leading to a customized local nuclear sector 
strategy� In order for Durham Region to be well positioned as new nuclear projects are announced, there is a need to 
successfully attract and retain the skilled workforce required by direct nuclear employers, as well as members of the supply 
chain and indirect employers in a wide variety of industries�
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I N T R O d U C T I O N

Ontario has made investments into the power generation in Ontario; however, there remains much to be done� As noted in 
Ontario’s Long Term Energy Plan, presently, Ontario has a sufficient electricity supply, but will require more clean power for 
the future� As Ontario’s energy infrastructure ages, Ontario will need to rebuild or create another 15,000 Megawatts (MW) 
of generating capacity over the next 20 years�  (Government of Ontario, 2010)

Ontario’s Long Term Energy Plan outlines the need for nuclear energy to provide and continue to provide reliable and clean 
baseload electricity for the province�  Further, nuclear technology is a major and integral part of Canadian manufacturing 
and innovation, contributing over $5 billion to the Canadian economy through a variety of channels (Canadian Nuclear 
Association, 2013)� Canada’s nuclear industry employs approximately 40,000 individuals directly and indirectly in many 
highly skilled, sustainable occupations� (Canadian Nuclear Association, 2013)

Durham Region is home to two nuclear power generating stations, Pickering and Darlington Nuclear, and 40 members of 
the supply chain� All of these employers provide direct employment opportunities for area residents, as well as the creation 
of indirect jobs in other industries such as construction, retail and food and accommodation� 

The Durham Workforce Authority has initiated this sector study to examine the nuclear sector within the local context 
of Durham Region� In essence, this work will provide the necessary evidence to develop a strategic direction for actions 
and partnerships supporting labour force demand and position this sector, and all of its suppliers to respond to business 
opportunities as they arise, particularly in response to the Refurbishment and potentially, New Build projects� Durham 
Region is well situated to become a gateway for nuclear energy in the province with Pickering and Darlington Nuclear, three 
post-secondary institutions, a thriving supply chain, a skilled workforce and engaged governmental officials and community 
partners�  

This report consists of an overview into the nuclear industry in Ontario and Canada, as well as in-depth data analysis of the 
industry as it pertains to Durham Region�  It will also examine the refurbishment and new build projects and their economic 
impacts as well as impacts on the local labour market. Finally this report provides 15 new occupational profiles to provide 
insight into some of the direct nuclear occupations prevalent within Durham Region� 
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M E T h O d O L O g Y

The Nuclear Energy Study draws on data from Statistics Canada and broad academic reports and literature related to 
the nuclear energy on a regional, provincial and national level to present an empirical profile of Durham Region’s nuclear 
industry� 

A combination of methodologies inform this report including data analysis on occupations, industries, commuting patterns 
and the Durham Region labour force, as well as collecting and analyzing information and data provided by stakeholders 
(including municipal, provincial governments, academic institutions, sector councils, industry groups, and associations, 
community agencies, and employers)�

 In addition to the statistics available through Workforce Planning Ontario, and various other organizations, the labour 
market information related to the nuclear industry comes from reports and publications� Finally, several key informant 
consultations that are conducted throughout this process are an important source of information, as are the events and 
conferences either organized or attended by the Durham Workforce Authority staff� 
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N AT I O N A L  N U C L E A R  O U T L O O k

Since 1941 Canada has been a leader in nuclear research, medicine and electricity production� (Canadian Nuclear 
Association, 2011) Canada’s first electricity-producing reactor, the Rophton Nuclear Power Demonstration reactor came 
online in 1962 (Masri, et al�, 2008)� Nuclear energy is part of the Canadian national science and innovation system, which 
involved over 30 universities and six major research centres (Canadian Manufacturers and Exporters, 2012)� Beyond being 
a source of innovation, as depicted by Figure 1, nuclear power generation now accounts for over 15 percent of all electric 
power generation in Canada1�

Source: Statistics Canada� Table 127-0002 - Electric power generation, by class of electricity producer, monthly (megawatt 
hour), accessed February 11, 2013�

In addition to being a critical source of base load electricity supply, nuclear energy is a major contributor to the Canadian 
economy with major impacts on Gross Domestic Product (GDP), employment and government revenue (Canadian Nuclear 
Association, 2009)�

Crucial to Canada’s success in the nuclear industry is the availability of uranium� Currently, Canada holds the large reserves 
of the world’s highest grade uranium� Mining is taking place at sites in Northern Saskatchewan� Canada uses about 10% of 
the uranium domestically while the rest is exported generating over $380 million in GDP and $100 million in Government 
revenue (Canadian Nuclear Association, 2009)�

The nuclear industry in Canada spans the entire country� Canada has 22 CANDU reactors, two of which are in a safe 
shutdown state� Twenty are in the province of Ontario, with one in New Brunswick and another in Quebec� Together, 
the annual electricity generation is over 80 terawatt-hours (TWh), which makes Canada the seventh largest generator of 
nuclear power in the world (Canadian Nuclear Association, 2013)� Table 1 depicts the 22 CANDU reactors in Canada, their 
operating status and their net megawatt electrical capacity�

ELECTRICITY GENERATION IN CANADA 
JANUARY -NOvEMBER 2012

2%
0%0%0%

63%

5%

15%

15%

• Hydro

• Nuclear

• Conventional Steam

• Internal Combustion

• Combustion Turbines

• Tidal

• Wind

• Solar

Figure 1: Electricity Generation in Canada 
(January - November 2012)

1 StatsCan data
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UNit OpEratiNG StatUS CapaCity MWE NEt

BrUCE a UNitS

Unit 1 Operating 750

Unit 2 Operating 750

Unit 3 Operating 750

Unit 4 Operating 750

BrUCE B UNitS

Unit 5 Operating 817

Unit 6 Operating 817

Unit 7 Operating 817

Unit 8 Operating 817

DarliNGtON UNitS

Unit 1 Operating 881

Unit 2 Operating 881

Unit 3 Operating 881

Unit 4 Operating 881

pOiNt lEprEaU UNit

Unit 1 Operating 635

GENtilly UNit

Unit 1 Operating 635

piCkEriNG a UNitS

Unit 1 Operating 515

Unit 2 Defueled -

Unit 3 Shutdown and defueling in progress -

Unit 4 Operating 515

piCkEriNG B UNitS

Unit 5 Operating 516

Unit 6 Operating 516

Unit 7 Operating 516

Unit 8 Operating 516

table 1: Nuclear Operations in Canada (Masri, et al., 2008)
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While nuclear power generation is limited to three provinces, operating uranium mines, proposed mines, former mines and 
uranium fuel cycles span the entire country as demonstrated by Figure 2 below�

The Canadian nuclear industry provides Canadians with long-term, sustainable employment opportunities� These 
occupations are generally long lasting with employment lasting five to 50 years, well paid and provide a need for 
continuous learning, training and development (Canadian Manufacturers and Exporters, 2012)� The Canadian nuclear 
industry employs over 60,000 Canadians both directly and indirectly� The 30,000 direct nuclear industry jobs are primarily 
in uranium mining and power generation operations however, areas such as nuclear medicine and research also contribute 
to this total. The indirect opportunities supported by the nuclear industry can be defined as occupations in the community 
related to nuclear operations or in other industries that are generated due to the increase in labour force and/or population 
brought on by a particular project� This can include jobs in the manufacturing, hospitality, human resources or housing 
sectors, just to name a few (Canadian Nuclear Association, 2013)�

While regular power generation does not see a huge influx of indirect jobs, major projects such as refurbishment and new 
build see these jobs increase at an exponential rate� The proposed new build at the Darlington nuclear site, for example, 
would see a full sized, two-reactor plant built� The construction of the facility alone would require 400,000 cubic meters of 
concrete, 20,000 tonnes of steel, and 700 kilometers of wiring and 70 kilometers of piping (Canadian Manufacturers and 
Exporters, 2012)�

The nuclear industry is driven by projects this however, does not translate into short-term career opportunities� Jobs 
within the nuclear sector are long lasting and sustainable� The Canadian Manufacturers & Exporters completed a report 
in November 2012 which outlined the type of occupation, number of jobs and longevity of jobs within the nuclear sector� 
Table 2 depicts this information�

Figure 2: Nuclear power Generating Units in Canada 
(Canadian Manufacturers and Exporters, 2012)
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typE OF OCCUpatiON NUMBEr OF JOBS prOJECtED lENGth 

OF EMplOyMENt
rEaSONiNG, COMMENtS, 

aSSUMptiONS

Mining 10,000+

(Growth likely due to 
demand)

Indefinitely Uranium is high quality resource with 
large amounts present in Canada� It 
is projected to remain a competitive 
resource for decades to come�

Nuclear Power Generation 
(Operators)

19,000 Until 2050 Assuming full refurbishment in Ontario 
as well as new build at Darlington� Does 
not account for other potential new  
build nor foreign operation

Nuclear Power Plant 
Refurbishment

10,000+ 11 years Assuming ten refurbishment as per the 
Ontario Long Term Energy Plan� Does 
not include refurbishment of Gentilly 2�

New Build 21,000+ 5 years Assuming two full-sized reactors at 
Darlington with majority Canadian 
content (as is likely to be required by 
the scope and procurement processes)

further Notes: all assumptions are conservative, including 1:1 relationship of direct to indirect employment. figures exclude nuclear-related 
jobs outside mining and power sectors (i.e., medicine, universities, research laboratories, standards and auditing organizations). figures 
also exclude employment in the plan shutdown/decommissioning process. There has been no assumption about new build other than 
darlington, such as CANdU units outside of Canada, or small modular units which would materially increase employment

table 2: Nuclear Occupational Outlook for Canada (Canadian Manufacturers and Exporters, 2012)
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EMPLOYMENT IMPACT OF PRODUCTION OF ELECTRICITY FROM 
17 NUCLEAR POWER GENERATION UNITS IN CANADA, 2005 (JOBS)
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Figure 3: Employment impact of production of Electricity in Canada, 2005 (Jobs) (timilsina, et al., 2008)

In June 2008, the Canadian Energy Research Institute (CERI) presented a report to the Canadian Nuclear Association 
entitled “The Canadian Nuclear Industry: Contributions to the Canadian Economy�” Encompassed in the report was 
the economic impact of the nuclear industry to Canada in terms of gross domestic product (GDP), employment and 
government revenue. To determine figures related to GDP, employment and government revenue, CERI utilized the 
input-output model (I-O model) which is a modelling approach that has been extensively used in the fields of energy 
and environmental police and activity analysis, regional economic planning and development and resource planning and 
management� The I-O model used in this study is based on the national I-O table produced by Statistics Canada in 2004, 
for a detailed list of the sectors utilized, including example activities for each sector, see Appendix I� From this model, CERI 
was able to determine that the operation of the existing 17 nuclear units provided 66,694 full-time jobs in Canada in 2005� 
This figure includes both direct and indirect occupations Figure 3 illustrates the sectoral employment impact resulting from 
the operation of nuclear power plants� As expected, the electricity sector (i�e�, nuclear plants) represented 25% of the total 
employment created in 2005. Other sectors, such as business services and retail also provided significant jobs 17% and 
11% respectively (Timilsina, et al�, 2008)�
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In the aforementioned report, CERI also assessed the economic impact of electricity generation from nuclear power plants� 
At the end of 2005, there were 17 units in Canada with a total capacity of 12,767 MW� In 2005, these units generated 
86,000 gigawatt-hours (GWh)� The value of total electricity sold from these units was estimated to be $4�988 billion in 
2005� The operation of these power plants would have created a total GDP of $6�303 billion that year� Figure 4 illustrates 
the distribution of GDP impact to various sectors resulting from the operation of nuclear power plants� As expected, the 
electricity sector saw the highest impact with nearly half of the total GDP impact. This was followed by finance, insurance 
and real estate with 12%, manufacturing with 7% and other mining sectors, which includes uranium mining and refining with 
6% of the total (Timilsina, et al�, 2008)�

While an infusion of $6�3 billion to the total GDP in Canada in 2005 is a considerable sum, this data does not encompass 
refurbishment projects that are currently underway at nuclear power plants across Canada� The Canadian Manufacturers 
and Exporters November 2012 report outlined the economic impact of mining as well as the combination of all 10 
refurbishment programs across Canada as well as the operations of the power plants during the refurbishment program 
period� This includes all aspects of operations including employment, labour income, fuel cost, equipment and materials� 
The report concluded that current mining and plant operations, including refurbishment bring $7�9 billion into the Canadian 
economy annually (Canadian Nuclear Association, 2013)�
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P R O v I N C I A L  N U C L E A R  O U T L O O k

Ontario is the national leader in nuclear power generation� While nuclear power is a large contributor to electricity 
generation in Canada, it’s impact in Ontario even more crucial� In Ontario, nuclear power is a critical source of base load 
electricity supply� Figure 5 depicts the breakdown of electricity generation in Canada in 2012� From January to November 
2012, nuclear power was responsible for 62% of the electricity generation�

The Ontario government views nuclear power as a reliable, safe supplier of the province’s baseload generation needs 
given nuclear operates 24 hours a day, seven days a week� Further, since nuclear energy does not produce any primary air 
pollution or release greenhouse gases into the atmosphere it is an able participant in Ontario’s desire to maintain a clean, 
modern and reliable electricity system for all Ontarians (Government of Ontario, 2010)� In the Long Term Energy Plan the 
Ontario government outlined Ontario’s future needs from nuclear power generation, and the plan to ensure nuclear was 
able to continue to supply reliable, safe electricity�

Figure 5: Electricity Generation in Ontario (January - November 2012)

Source: Statistics Canada. Table 127-0002 - Electric power 
generation, by class of electricity producer, monthly (megawatt 
hour), accessed february 11, 2013.

ELECTRICITY GENERATION IN ONTARIOJANUARY -NOvEMBER 2012
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In 2007, the Ontario government noted that units at Bruce B and Darlington were expected to reach the end of their service 
lives over the next decade and as such, in order to extend their lives they would have to be shut down for approximately 
three years while undergoing refurbishment� (Government of Ontario, 2010)In 2007 it was expected that there was a need 
for planning for new nuclear build at Darlington to begin immediately, however, in the last six years demand has declined 
and investment in renewable has increased thus, according to the Ontario government, reducing the immediate need for 
new nuclear� The Long Term Energy Plan however, does outline the need for additional investment in nuclear generation 
in order to preserve the long-term reliability of the system, particularly for baseload generation (Government of Ontario, 
2010)�

Within the next ten years of the Long Term Energy Plan, 10,000 MW of existing nuclear capacity will need to be refurbished� 
The Ontario government has committed to continuing to use nuclear for approximately 50% of Ontario’s energy supply 
which equates to a capacity of 12,000 MW� With the scheduled defueling and shutdown of Pickering in 2020, Darlington 
and Bruce will need to be refurbished and modernized to reach their capacity of 10,000 MW� The remaining 2,000 MW 
capacity that Ontario will need for its projected demand will be made up of new nuclear at Darlington� It must be noted 
that the construction of new nuclear infrastructure requires a significant lead time of approximately eight to ten years to 
commercial operation� Beginning in 2008 the government of Ontario launched a process to procure two new units at the 
Darlington site however, due to a decrease in electricity demand, political uncertainties and the potential privatization 
of Atomic Energy of Canada Limited (AECL) the process for suspended� In the meantime, Ontario Power Generation 
(OPG) has continued two initiatives related to the new build procurement process: the environmental assessment and the 
obtaining of a site preparation licence at Darlington (Government of Ontario, 2010)� OPG saw many successes in 2012, 
beginning on May 2, 2012 when the Federal government responded to the recommendations of the Joint Review Panel, 
a panel of the Canadian Nuclear Safety Commission, and approved the Darlington New Nuclear Project Environmental 
Assessment (Ontario Power Generation, 2012)� Then, on June 22, 212 OPG signed agreements with Westinghouse and 
SNC-Lavalin/Candu Energy Inc� to prepare detailed construction plans, schedules and cost estimates for two potential 
nuclear reactors at Darlington� The reports will be designed to help inform the government’s decision on whether to move 
forward with new nuclear at the Darlington site (Ontario Power Generation, 2012)� Finally on August 17, 2012 the Joint 
Review Panel announced its decision to issue the Licence to Prepare Site for the Darlington New Nuclear Project which is 
the first of three licences required in the preparation, construction and operations of new nuclear reactors (Ontario Power 
Generation, 2012)�
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d U R h A M  R E g I O N  N U C L E A R  O U T L O O k

Since 1965, the nuclear industry in Durham Region has been growing� Ontario Power Generation (OPG) owns and operates 
the Pickering and Darlington Nuclear Power Stations which have a combined generating capacity of approximately 6,600 
megawatts (Ontario Power Generation, 2013)� While the two OPG nuclear plants form the cornerstone of the nuclear 
industry in Durham Region, major educational institutions such as the University of Ontario Institute of Technology and 
Durham College play a fundamental role through providing employee and future-employee education, as well as research�

According the 2006 Census there were 190,105 jobs in Durham� Of those jobs, 8,515, or 4�5% were in NAICS 2211 - 
Electric power generation2, transmission and distribution, which encompasses NAICS 22111 – Electric power generation 
and NAICS 221113 – Nuclear electric power generation2. Despite the fact that this number is not reflective of occupations 
solely related to nuclear, this figure is significant when there are only approximately 30,000 jobs on a national level that that 
are direct nuclear occupations�

Table 3 depicts the occupations in Durham where over 50% of the jobs fall within NAICS 22113�

2 Unfortunately, Statistics Canada does not provide information more detailed than four-digit NAICS codes for the purposes of labour market information on 

the Labour Force Survey or Census� As such, for the purposes of this report, the NAICS used to identify occupations related to direct nuclear occupations will 

be NAICS 2211 – Electric power generation, transmission and distribution�

3 This table depicts the jobs of the employed labour force aged 15 and over by place of work� Therefore, this chart is representative of the jobs in Durham 

regardless of where the individual resides�
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OCCUpatiON NUMBEr OF JOBS – 

all iNDUStriES
NUMBEr OF JOBS 
– 2211 ElECtriC 

pOWEr GENEratiON, 
traNSMiSSiON aND 

DiStriBUtiON

pErCENtaGE OF all JOBS iN 
that OCCUpatiON FOUND 
iN 2211 ElECtriC pOWEr 

GENEratiON, traNSMiSSiON 
aND DiStriBUtiON

All Occupations 190105 8515 4�5%

0912 Utilities managers 610 540 88�5%

2283 Systems testing 
technicians

10 10 100%

7243 Power systems 
electricians

345 345 100%

7244 Electrical power line 
and cable workers

115 100 87%

7262 Boilermakers 25 20 80%

735 Stationary engineers 
and power station operators

1445 1345 93�1%

7352 Power systems and 
power station operators

1315 1300 98�9%

9212 Supervisors, 
petroleum, gas and 
chemical processing

350 275 78�6%

2111 Physicists and 
astronomers

30 20 66�7%

2132 Mechanical engineers 1275 645 50�6%

2133 Electrical and 
electronics engineers

640 405 63�3%

2142 Metallurgical and 
materials engineers

15 10 66�7%

2232 Mechanical 
engineering technologists 
and technicians

335 170 50�8%

2241 Electrical and 
electronics engineering 
technologists and 
technicians

450 230 51�1%

2243 Industrial instrument 
technicians and mechanics

275 165 60% 

7212 Contractors and 
supervisors, electrical trades 
and telecommunications 
occupations

140 80 57�1%

7333 Electrical mechanics 100 50 50%

7383 Other trades and 
related occupations

20 10 50%

7264 Ironworkers 65 30 46�2%

Source: Statistics Canada, Census, 2006

table 3: Durham region Occupations by industry
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In an effort to get a more accurate representation as to which types of occupations are within the nuclear industry, a 
comparison was made between Durham Region and Bruce County� Bruce County was selected for a comparison due to 
the Bruce Power Plant and its similarities with OPG� In addition, given Bruce County is smaller than Durham Region with 
less diverse industry, it is likely that most of the occupations in NAICS 2211 – Electric power generation, transmission and 
distribution would be directly related to the nuclear power plant operations�

OCCUpatiON DUrhaM 
pErCENtaGE OF all JOBS iN that 

OCCUpatiON FOUND iN 2211 
ElECtriC pOWEr GENEratiON, 

traNSMiSSiON aND DiStriBUtiON

BrUCE
pErCENtaGE OF all JOBS iN that 

OCCUpatiON FOUND iN 2211 
ElECtriC pOWEr GENEratiON, 

traNSMiSSiON aND DiStriBUtiON

All Occupations 4�5% 12�8%

0912 Utilities managers 88�5% 88�6%

2283 Systems testing technicians 100% 0%

7243 Power systems electricians 100% 105%

7244 Electrical power line and 
cable workers

87% 90�5%

7262 Boilermakers 80% 57�1%

735 Stationary engineers and 
power station operators

93�1% 96�6%

7352 Power systems and power 
station operators

98�9% 98�6%

9212 Supervisors, petroleum, gas 
and chemical processing

78�6%  95�1%

2111 Physicists and astronomers 66�7% 0% 

2132 Mechanical engineers 50�6% 78�3%

2133 Electrical and electronics 
engineers

63�3% 56%

2142 Metallurgical and materials 
engineers

 66�7% 0%

2232 Mechanical engineering 
technologists and technicians

50�8% 96%

2241 Electrical and electronics 
engineering technologists and 
technicians

51�1% 81%

2243 Industrial instrument 
technicians and mechanics

60% 74�1%

7212 Contractors and 
supervisors, electrical trades and 
telecommunications occupations

57�1% 100%

7333 Electrical mechanics 50% 66�7%

7383 Other trades and related 
occupations

50% 25%

7264 Ironworkers 46�2% 78�6%

Source: Statistics Canada, Census, 2006

table 4: Occupational Comparison Durham region and Bruce County



NUCLEAR SECTOR • 2013 COMMUNITY REPORT   17

2013
For the very high proportion occupations including utilities mangers, power systems electricians, electrical power line 
and cable workers, power systems and power station operators and supervisors, petroleum, gas & chemical processing 
utilities, the percentages for both Durham Region and Bruce County are similar� This would allow for the conclusion 
that many of these occupations would be found in the nuclear industry� In most of the other occupations where a high 
proportion of residents are employed in NAICS 2211, Bruce County experiences a higher concentration in that industry� 
This would suggest that in Durham Region there are various ancillary industries that employ these occupations including 
mechanical engineers, industrial and manufacturing engineers, chemical technologists and technicians, mechanical 
engineering technologists and technicians, electrical and electronics engineering technologists and technicians, industrial 
instrument technicians and mechanics and ironworkers� The ancillary industries that employ these occupations are primarily 
Manufacturing, and to a lesser extent, Professional, Scientific and Technical Services (except in the case of Ironworkers, who 
are primarily employed in Construction as well as Manufacturing)�

In Durham Region there are approximately 6,300 residents in the labour force4 in the electric power generation, 
transmission and distribution industry� Using 2006 Census data it is possible to create a detailed description of the 
educational attainment, including fields of study for these residents. Creating an educational profile for the nuclear industry 
is significant because of the emphasis placed on knowledge. The Canadian Manufacturers and Exported dubbed the 
nuclear industry as a high-knowledge, high-innovation industry with a large number of highly qualified personnel (Canadian 
Manufacturers and Exporters, 2012)� Employees in the nuclear industry must be committed to lifelong learning and training 
in order to maintain the high standards required by a nuclear power generating facility� Among the Durham Region labour 
force, 98.1% of residents in the electric power generation, transmission industry (NAICS 2211) have a certificate, diploma 
or degree� That is over 10% higher than the proportion of the Durham Region labour force for all industries� Further, the 
labour force of Durham Region residents in NAICS 2211 also have a higher proportion of residents with college, CEGEP 
or other non-university certificate or diploma, bachelor’s degree or master’s degree than that of the labour force for all 
industries� Table 5 depicts the breakdown of educational attainment for the Durham Region labour force for all industries as 
well as NAICS 2211, electric power generation, transmission and distribution�

4 Labour force refers to both employed and unemployed residents

EDUCatiONal attaiNMENt all 
iNDUStriES

NaiCS 2211 ElECtriC pOWEr GENEratiON, 
traNSMiSSiON aND DiStriBUtiON

Total labour force by highest certificate, diploma or 
degree

100% 100%

No certificate, diploma or degree 13�6% 1�9% 

Certificate diploma or degree 86�5% 98�1%

High school certificate or equivalent 30% 19�1%

Apprenticeship or trades certificate or diploma 9% 14%

College, CEGEP or other non-university certificate or 
diploma

26% 41�4%

University certificate or diploma blow bachelor level 4�1% 2�9%

University certificate, diploma or degree at bachelor’s 
level or above

17�4% 20�6%

Bachelor’s degree 11�9% 14�8%

University certificate or diploma above bachelor level 2�4% 2�1%

Degree in medicine, dentistry, veterinary medicine or 
optometry

0�3% 0%

Master’s degree 2�4% 3�2%

Earned doctorate 0�3% 3�2%

table 5: Educational attainment within the power Generating, transmission and Distribution industry

Source: Statistics Canada, Census, 2006
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Of the Durham Region residents in the labour force in the electric power generation, transmission and distribution industry 
approximately 79% have a postsecondary certificate, diploma or degree. In comparison, for Durham Region residents in 
the labour in all industries attainment of a postsecondary certificate, diploma or degree is approximately 56.5%. Using 
2005 Census data, it is possible to determine the field of study for Durham Region residents in the labour force with a 
postsecondary certificate, diploma or degree. For those residents in the labour force in the power generation, transmission 
and distribution industry, over 50% studied architecture, engineering and related technologies, other fields of study of 
mention include business, management and public administration, physical and life sciences and technologies and social 
and behavioural sciences and law. Table 6 shows the detailed breakdown of the field of study for Durham Region residents 
in the labour force for all industries as well as the electric power generation, transmission and distribution (NAICS 2211)�

FiElD OF StUDy all 
iNDUStriES

NaiCS 2211 ElECtriC pOWEr GENEratiON, 
traNSMiSSiON aND DiStriBUtiON

No postsecondary certificate, diploma or degree 43�5% 21%

Education 3�4% 0�7%

visual and performing arts, and communications 
technologies

2�2% 1�2%

Humanities 2�5% 0�6%

Social and behavioural sciences and law 6�4% 4�2%

Business, management and public administration 12�7% 9�5%

Physical and life sciences and technologies 1�6% 4�4%

Mathematics, computer and information sciences 3% 1�4%

Architecture, engineering and related technologies 13�1% 50�8%

Agriculture, natural resources and conservation 0�9% 1�4%

Health, parks, recreation and fitness 7�2% 1�8%

Personal, protective and transportation services 3�5% 3�2%

Other fields of study 0% 0%

Source: Statistics Canada, Census, 2006

table 6: area of Study within the power Generating, transmission and Distribution industry

The information pertaining to the Durham Region labour force from the 2006 Census provides details related to industries 
for employment by place of resident only� By overlaying this information with commuting pattern data for Durham Region 
residents however, it is possible to develop an increasingly detailed analysis of residents in the utilities industry (NAICS 
2215)� Durham Region is unique in that 42% of the labour force commutes outside of the Region to work every day� The 
nuclear industry however, exemplifies one of the many sectors that have a large workforce that both lives and works 
within the Region� In the Durham Region, there are 7,485 residents in the labour force in the utilities industry, of those, 
approximately 82% commute within the Region to work on a regular basis� The only other locations that residents commute 
to work of statistical significance are Toronto and York Region. Table 7 identifies the percentage of the entire labour force 
that commute from Durham Region to various surrounding regions in comparison with the labour force in the utilities 
industry�

5 Statistics Canada is only able to provide commuting pattern data to a three-digit NAICS code which means data pertains to power generation, transmission 

and distribution (NAICS 2211), natural gas distribution (NAICS 2212) and water, sewage and other systems (NAICS 2213)
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COMMUtiNG FrOM/

COMMUtiNG tO
pErCENtaGE OF laBOUr FOrCE pErCENtaGE OF laBOUr FOrCE iN 

NaiCS 221 UtilitiES

Durham/Northumberland 0�3% 0�2%

Durham/Peterborough 0�3% 0�2%

Durham/Kawartha Lakes 0�3% 0%

Durham/Durham 58�2% 81�7%

Durham/York 8�4% 2�3%

Durham/Toronto 30�2% 15�1%

Durham/Peel 2�2% 0�6%

Durham/Simcoe 0�2% 0�%

Source: Statistics Canada, Census, 2006

table 7: Durham region Commuting patterns by industry

From Table 7 it is possible to determine the number of individuals in the utilities industry who commute from Durham 
Region within Durham Region, as well as to Toronto, and York� As demonstrated by Table 8 over 5,500 workers commute 
within Durham Region, thus indicating that many of the employees in the utilities sector and consequently, the nuclear 
industry, both live and work within the Region�

COMMUtiNG FrOM/
COMMUtiNG tO

iNDUStry tOtal laBOUr FOrCE

Durham/Durham 221 Utilities 5,535

Durham/Toronto 221 Utilities 1,020

Durham/York 221 Utilities 155

Source: Statistics Canada, Census, 2006

table 8: Durham region Commuting patterns Utilities industry

Using this data we were able to ascertain that over 75% of Durham residents were in Durham jobs in the utilities industry 
(NAICS 221)� This provides further evidence that Durham Region is well centred to become a hub for nuclear activity within 
the Region given the availability of a skilled workforce engaged in continuous learning, upgrading and recertification.

In order to take a more detailed look at the nuclear industry in Durham Region, consultation and communication with 
Ontario Power Generation (OPG) were essential� OPG was able to provide data which allowed for an in-depth analysis of 
the direct nuclear occupations in Durham Region� Since 2003, the number of employees at both Darlington and Pickering 
Nuclear has remained very constant at approximately 8,200. This specific data set is especially significant as it provides 
additional validity for the data from the 2006 Census. As previously stated, the 2006 Census identified 8,515 jobs in 
Durham Region in electric power generation, transmission and distribution that signifies that approximately 96% of those 
jobs are in nuclear power generation at OPG� OPG was also able to provide a breakdown of employee type for its workers� 
While many occupations today are provided on either short or long-term contract, OPG has actually seen a decrease it 
contractual employees since 2003, with an increase in the number of regular employees� While special projects such as 
refurbishment and new build will see an increase in contract employees due to the nature of the work, ongoing power plant 
operations remain to be ran and overseen by regular employees� Table 9, 10 and 11 provide the count of OPG employees 
by employee type at both Darlington and Pickering Nuclear for 2003, 2007 and 2011 year end�
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EMplOyEE typE

Worksite Regular Non-regular Casual 
Construction

Contract Grand Total

Darlington 2,178 84 140 40 2,442

Darlington Area 37 1 2 30 70

Darlington Total 2,215 85 142 70 2,512

Pickering 3,799 323 403 368 4,893

Pickering Area 656 18 2 122 798

Pickering Total 4,455 341 405 490 5,691

Grand Total 6,670 426 547 560 8,203

table 9: Count of OpG Employees by Employee type and Worksite (2003 yearend)

EMplOyEE typE

Worksite Regular Non-regular Casual 
Construction

Contract Grand Total

Darlington 2,417 138 35 19 2,609

Pickering 5,201 326 84 181 5,792

Grand Total 7,618 464 119 200 8,401

table 10: Count of OpG Employees by Employee type and Worksite (2007 yearend)

EMplOyEE typE

Worksite Regular Non-regular Casual 
Construction

Contract Grand Total

Darlington 2,431 111 47 9 2,598

Darlington Area 16 0 0 1 17

Darlington Total 2,447 111 47 10 2,615

Pickering 3, 351 128 41 17 3,537

Pickering Area 5,348 64 0 29 2,090

Pickering Total 5,348 192 41 46 5,627

Grand Total 7,795 303 88 56 8,242

table 11: Count of OpG Employees by Employee type and Worksite (2011 yearend)

Source: Ontario Power generation

As noted by the previous tables, there were not any significant changes in the count of total OPG employees from 2003 
to 2011. There does however, remain a significant difference in the number of employees per site. Even with two units 
at Pickering Nuclear in the defueling stage, Pickering continues to have considerably more employees� Figure 6 below 
displays the difference in the number of employees by site in Durham Region�
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COUNT OF TOTAL OPG EMPLOYEES 2003, 2007, 2011
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Figure 6: Count of OpG Employees 2003, 2007, 2011

There are a few important reasons and particulars related to the difference in number of employees between Pickering 
and Darlington Nuclear� Firstly, Pickering does have more units than Darlington Nuclear� If new build was to happen at 
Darlington, there would likely be an increase in the number of employees at the site� Similarly, the decommissioning of 
Pickering Nuclear slated for the next decade will mean a decrease in the number of employees at that site� Pickering 
Nuclear also has more employees since OPG’s main training facilities are located there� The OPG training facility in 
Pickering is extensive, and employs a significant number of employees. Most Darlington employees receive training and 
upgrading at the Pickering site under the current circumstances� The Darlington Energy Complex is currently being built 
near Darlington Nuclear; this will house the mock-up reactor which will be used for refurbishment training� This complex will 
likely house the OPG training facility as the decommissioning of Pickering takes place� It is likely that in the coming years, 
Darlington will see an increase in employees while Pickering sees a decrease given the current nuclear life-cycle stages each 
plant is in�

In Rick Miner’ 2010 report “People without Jobs, Jobs without People” he noted Ontario’s aging population� More 
specifically, that as the baby boomer generation advances into the age of normal retirement, there will be a significant 
decline the proportion of Ontario’s population in the prime working years (15 to 64)� Moreover, Ontario Ministry of Finance 
data shows that the projected shortfall in the availability of workers is set to rise to at least 200,000 and to as high as 1�8 
million by 2031, depending on Ontario’s level of population growth (Miner, 2010)� Durham Region is no different; Figure 7 
depicts the age distribution of the Durham Region population�
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Figure 7: age Distribution, Durham region, 2011
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Source: Statistics Canada, Census, 2011; each interval represents 10,000 individuals

The age distribution of the resident population in Durham Region has two significant bulges, the main one at the 45 to 54 
years age group and a second at the 10-24 years age category. The first bulge represents the tail end of the baby boom 
generation. The second bulge reflects the baby boom echo (the children of the baby boom generation) as well as the larger 
number of youth living in growing communities (families moving into the area)� The dip in population in between 25 and 39 
year olds, in particular among 25 to 34 year olds, reflects the fall off in births following the baby boom (the baby bust).

When the Durham Region population distribution is compared with that of workers at OPG the breakdown is similar� Figure 
8 depicts the count of OPG employees by age range as of September 30, 2012�
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Figure 8: Count of OpG Employees by age range (September 30, 2012)
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Just over 70% of OPGs employees are over age 40, nearly 60% are over the age of 45 and 40% are over age 50� Moreover, 
approximately 10% of OPG employees are under the age of 30� This data indicates that OPG has a large baby boomer 
population which will be nearing retirement age, and their lack of young adults in their workforce demonstrates a large 
potential gap in their workforce as more employees reach the age of retirement� Further, this data provides additional 
validity for Rick Minor’s report and the projected shortfall of workers regardless of industry6� Through acknowledgement 
of the impending shortfall of workers there is adequate time to prepare retraining programs which would allow displaced 
workers from other industries to undertake upgrading, training and certification to prepare for work in the nuclear industry. 
This is especially critical in the Durham Region with regards to the manufacturing industry and the precariously employed 
workers who will be looking for career options in the coming years directly coinciding with the presumed retirement of a 
substantial proportion of the OPG workforce�

The nuclear industry is a knowledge industry with above-average salaries for its employees and long-term sustainable 
employment options� As was noted earlier, many Durham Region residents employed in utilities live and work in the 
Region nevertheless, due to the lack of data available from Statistics Canada that information was unable to be further 
decomposed to provide more detailed data relating to direct nuclear operations� OPG however, was able to provide 
forward sortation areas (FSA) for its employees� This provides information on where OPG employees commute from to get 
to work� Table 12 provides the FSA for OPG employees by worksite�

6 For a complete breakdown of OPG employees by age see Appendix II
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COUNt OF EMplOyEES FOrWarD SOrtatiON arEa

Worksite L1A L1C L1H L1N L1S L1v L1W Grand Total

Darlington - 2,395 - - - - - 2,395

Darlington Area 16 - - - - - - 16

Pickering - - - - - 3,225 - 3,225

Pickering Area - - 245 220 150 131 1,162 1,908

Grand Total
16 2,395 245 220 150 3,356 7,544

table 12: Forward Sortation area of OpG Employees

Source: Ontario Power generation

This data allows for GIS-mapping to accurately display the areas in which OPG employees live�

Figure 9: GiS Mapping of OpG Employees

Source: Ontario power generation

As depicted by this geographical representation, many of OPG employees live within the Durham Region which provides 
validity to the commuting patterns data provided for the industry as a whole� Durham Region continues to strive to be a 
place where its residents are able to live, play and work, and OPG provides one example of an employer in the Region 
which provides its workforce with the opportunity to work close to home in a rewarding career with a sustainable future�
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N U C L E A R  R E f U R b I S h M E N T  I N  O N TA R I O

Nuclear energy is an integral part of Ontario’s Long Term Energy Plan, as such, there is a need to refurbish Ontario’s nuclear 
fleet to ensure it continues to be a safe and reliable supplier of baseload electricity. Refurbishing a CANDU reactor extends 
the reactor’s operating lifespan by approximately 25-30 years� Given the magnitude of the projects however, there is a 
great need to demonstrate the positive economic impact refurbishment will have for both the province and communities 
supporting nuclear power plants�

Table 13 depicts the assumed schedule for refurbishment program in Ontario in accordance with the Ontario Long Term 
Energy Plan� In total, there are ten units in Ontario scheduled to undergo refurbishment in the next decade�

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Bruce Unit 3

Bruce Unit 4

Darlington Unit

Darlington Unit

Darlington Unit

Darlington Unit

Bruce B Unit

Bruce B Unit

Bruce B Unit

Bruce B Unit

As mentioned previously, there are great costs associated with refurbishment� Table 14 depicts the cost estimates for 
refurbishment on CANDU reactors as collected by the Canadian Manufacturers & Exporters (CME) for their July 2010 
report�

table 13: assumed Schedule for refurbishment program (Canadian Manufactuers and Exporters, 2010)
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table 14: Cost Estimates for CaNDU refurbishment (Canadian Manufactuers and Exporters, 2010)

rECtOr CapaCity COSt EStiMatE

Point Lepreau 680 MW $1�21 billion

Gentilly-2 675 MW $1�9 billion

Bruce A Units 1&2 2 at 750 MW ~ $4 billion

Darlington Units 1-4 4 at 881 MW ~ $6-10 billion

The above costs are subject to some uncertainty and include some first-of-a-kind costs. Point Lepreau, for example, is the 
first refurbishment on a CANDU 6 reactor, similarly, the Bruce A refurbishment is the first for a multi-unit station. Base on 
this data however, the Canadian Manufacturers & Exporters determined an average capital cost of $2 billion for of the 
Bruce and Darlington reactors (Canadian Manufactuers and Exporters, 2010)�

When examining a capital cost investment of $2 billion, it is imperative to determine what the costs are attributed to� More 
importantly, there is a need for the capital cost to result in increased employment, and the ability to ultimately increase 
household income, and GDP� Table 15 depicts a breakdown of the capital cost of refurbishment for a single reactor�

table 15: Breakdown of Capital Cost of refurbishment (Canadian Manufactuers and Exporters, 2010)

prOJECt COMpONENt prOpOrtiON COSt

Engineering 15% $300 million

Project Management 10% $200 million

Equipment and materials 35% $700 million

Construction labour 40% $800 million

Total 100% $2 billion

Based on the assumed capital cost of $2 billion, CME broke down the cost to determine the estimated percentage and 
amount estimated for engineering, project management, equipment and materials and construction labour� To determine 
these numbers CME used information from various new build nuclear projects, as well as key informant interviews with 
those who have extensive experience in nuclear power plant projects� This demonstrates that 65% of the capital costs of 
refurbishment are the direct labour costs of engineering, project management and construction labour� CME assumed 
that the cost of engineering and management components are 75% salary, and the labour wages make up 80% of the 
construction labour component� The remainder of the costs are assumed to comprise overhead, allowances and supplies 
(Canadian Manufactuers and Exporters, 2010
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The labour costs for each reactor unit of refurbishment are crucial to indentifying the total employment benefit of 
refurbishment and can assist in reflecting the salaries and wages paid to engineers, project managers, trades and support 
workers involved in the projects�

In order to determine the number of workers directly employed during refurbishment, the total labour in person-
years required to complete the refurbishment was estimated� OPG for example estimates there will be 2,000 – 3,000 
employees on-site over ten year refurbishment period which translates into at least 5,000 person-years per unit (Canadian 
Manufactuers and Exporters, 2010). According to CME, OPG has not been clear if that figure includes all of the planning 
and engineering staff� Bruce Power has made similar assertions, stating that the refurbishment of Bruce A units 1 & 2 will 
involve approximately 6,500 person-years per unit� CME attributed the difference in person-years per unit to the fact 
that Bruce Power will be completing refurbishment simultaneously while continuing to operate other units (Canadian 
Manufactuers and Exporters, 2010)� To determine salaries and wages, therefore, CME estimated on the conservative value 
of 5,500 person-years of employment for each CANDU reactor� Therefore, the total employment cost of $1�105 billion 
can be divided by the total number of person-years of associated employment to obtain the annual cost per employment 
($1�105 billion/5,500 person-years=$184,500 per year) (Canadian Manufactuers and Exporters, 2010)� The annual payroll 
cost of $184,500 includes both the annual salary paid to the employee and the associated payroll burden, which includes 
costs such as overtime, living allowances, retirement benefits, bonus incentives and payroll taxes. CME assumed a payroll 
burned of 50%, when this is applied; the average annual salary per employee is approximately $92,300 or $47 per 
hour� (Canadian Manufactuers and Exporters, 2010)� This wage corresponds with the notion that occupations in nuclear 
refurbishment are highly skilled, technical jobs and the notion from both OPG and Bruce Power to obtain the best talent to 
ensure projects are delivered on both schedule and cost with a high degree of quality�

table 16: labour Costs for Each reactor Unit refurbishment (Canadian Manufactuers and Exporters, 2010)

prOJECt 
COMpONENt

OvErall 
pErCENtaGE

pErCENtaGE 
DirECt laBOUr

NEt pErCENtaGE 
Salary & WaGES

NEt Salary & 
WaGES

Engineering 15% 75% 11�25% $225 million

Project Management 10% 75% 7�5% $150 million

Equipment and materials 35% Not applicable

Construction labour 40% 80% 32% $640 million

Total 100% Not applicable 50�75% $1�015 billion
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N E w  b U I L d  AT  d A R L I N g T O N  N U C L E A R

In 2006, OPG was directed by the Province of Ontario to begin the federal approvals process for new nuclear at the existing 
Darlington Nuclear site� The New Nuclear at Darlington Project involved construction and operation of up to four nuclear 
power reactors and up to 4,800 megawatts of electrical capacity and associated facilities to meet the baseload energy 
needs of Ontario� Since then there have been a number of studies and reports done to assess both the economic and 
employment impacts the construction of such nuclear plants would have on a regional, provincial and national level�

The June 2008 report completed by the Canadian Energy Research Institute considered the construction of two CANDU 
6 reactors with a capacity of 720 MW each, similar to that which has been proposed at Darlington Nuclear� The total 
construction cost of these two reactors was estimated to be $3�7 billion (in 2005 dollars)� Figure 9 shows the distribution of 
GDP impact to various sectors (Timilsina, et al�, 2008)� As expected, the construction sector would receive approximately 
40% of the total GDP impact, this is followed by finance, insurance and real estate and manufacturing with 16% and 13% 
respectively7�

7 Note that this is at a national level in terms of economic impact

Figure 9: GpD impact of Construction of two CaNDU 6 reactors (timilsina, et al., 2008)
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CERI estimated that construction of two nuclear reactors would create 80,233 person-years of employment, both directly and 
indirectly in 2005� Figure 10 portrays the sectoral employment impact of nuclear reactor construction� Once again, as expected, 
the construction sector would create the large number of person-years of employment totaling approximately 32%� Other 
sectors such as retail and manufacturing however, would also see significant employment creation (Timilsina, et al., 2008).
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While the aforementioned study provides a broad view on the impact construction of new nuclear can have, there are other, 
more localized studies which have occurred more recently which also should be noted� The Canadian Manufacturers and 
Exporters (CME) found a similar impact in a study completed in 2012� CME found that building a new two-reactor plant at 
Darlington Nuclear will directly employ more than 10,000 and will support employment for an additional 10,000 in Ontario 
and beyond for approximately a five year period. Table 17 depicts the CME 2012 findings related to the economic and 
employment impacts of new build at Darlington Nuclear (Canadian Manufacturers and Exporters, 2012)�

Figure 10: Employment impact of Construction of two CaNDU 6 reactors (timilsina, et al., 2008)
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OPG has completed its own assessment related to the construction of new build in terms of employment� The data 
produced by OPG is for workforce estimates for planning purposes and are not finalized numbers. Further, this data is 
related to direct employment only� For their own planning purposes OPS has assumed site preparation will take two years� 
During that phase, OPG estimates that 400 people would be employed� During the construction phase of the project which 
would last four to six years, it is estimated that 3,500 jobs would be created� Once construction is completed, OPG has 
estimated that 1,400 jobs could be created for operational activities related to the new units (Ontario Power Generation, 
2009)�

While there is no definite information relating to new build at Darlington Nuclear, there are steps being taken that would 
lead to construction beginning� That said however, until the government provides the funding and the project is given 
the green light the prospect of two new units at Darlington Nuclear, and the employment opportunities both directly and 
indirectly related to the project remain in the planning stages�

table 17: Direct and Secondary impacts of Nuclear New Build (Canadian Manufacturers and Exporters, 2012)

DirECt iMpaCt SECONDary 
iMpaCt

tOtal iMpaCt

Employment 10,800 10,800 21,600

Labour Income $799 million $1�12 billion $1�92 billion

Equipment, materials and supplies $1�38 billion $�52 billon $2�90 billion

Total (Annual) $2�18 billion $2�64 billion $4�82 billion



NUCLEAR SECTOR • 2013 COMMUNITY REPORT   31

2013
d U R h A M  R E g I O N  S U P P LY  C h A I N

The supply chain in Canada is an essential component of the nuclear industry� Moreover, as noted in a Special Feature 
from the August 2012 issue of Ippso Facto, supply chain companies are the source of a considerable number of high tech 
jobs and innovation in Canada� There are more than 200 private sector companies in Canada that manufacture major 
components and specialized equipment for nuclear power stations and provide both engineering and support services 
to CANDU reactors both in Canada and offshore (Oberth, 2012)� Nuclear supplies are located mainly in Ontario and 
collectively employ more than 30,000 individuals� Around 90% of the companies are small and medium-sized enterprises 
(SMEs)�This information is very similar to that of Durham Region, given that many of the businesses in the Region are made 
up of small establishments (Oberth, 2012). Specifically, 90% of all firms in Durham have nine or fewer employees, and 99% 
have 49 or fewer employees8� A report commissioned by the Region of Durham completed by Strategic Insights found that 
Durham Region is home to 30 nuclear suppliers� Of those 30 suppliers, 14 are members of the Organization of CANDU 
Industries (OCI)� Approximately 40% of those suppliers, representing the largest companies have their headquarters outside 
the Durham Region, most notably in the Mississauga, Oakville and Burlington region� Most of these large companies 
however, have satellite offices located in Durham Region, normally near either Darlington or Pickering Nuclear. The report 
completed by Strategic Insights identified Durham Region’s areas for strength in supplying OPG these include companies 
that provide construction materials, steel production and fabrication, manufactured and safety equipment and maintenance 
bulk consumable materials (Strategic Insights, 2012)� According to OPG, approximately $100 million is purchased annually 
from Durham Region for operations and maintenance of Darlington and Pickering Nuclear� This accounts for roughly 5% of 
OPG’s overall spending on nuclear per year (Strategic Insights, 2012)�

Strategic Insights found that very few suppliers located within the Durham Region supply specialized nuclear products 
and equipment such as nuclear fuel, end fittings and steam generators. Given the relative small size of the supply chain in 
Durham Region, in comparison with the proximity to OPG, Strategic Insights found that Durham Region businesses that are 
currently involved in the nuclear industry have the greatest potential to increase their business activities (Strategic Insights, 
2012)�

Table 18 identifies the products and services that are currently supplied by the nuclear supply chain companies within the 
Regional Study Area, which is comprised mostly of Durham Region, whose demand is likely to increase� It should be noted 
that this information is from the Socio-Economic Environment Assessment of Environmental Effects Technical Support 
Document New Nuclear – Darlington Environmental Assessment which is for the purposes of new build� Table 18 however, 
is able to provide examples of products and services that are currently provided by companies who are part of the supply 
chain in Durham Region (AECOM Canada Ltd�, 2009)�

8 Canadian Business Patterns
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table 18: products and Services Supplied by the Nuclear Supply Chain in Durham region (aECOM Canada ltd., 2009)

prODUCtS SErviCES

Nuclear • Commercial grade dedicated components 
(nuclear class) 

• Feeder tubes

• Tube fittings, instrumentation, and process 
valves, filters gauges, transducers, quick-
connects, hoses, tools, welding system

• Uranium grade fuel bundles, fuelling machines, 
fuel handling equipment etc� 

• Software including: channel inspection delivery 
systems, safety related computer systems/
software 

• Radiation detection instrumentation 

• Nuclear remote handling equipment, 
nuclear process equipment, nuclear specialty 
equipment, nuclear OEM equipment supply

• Calibration and repair of radiation detection 
instruments, waste management, training, 
sample analysis

• Uranium conversion 

• Nuclear safety analysis, thermal hydraulics 
analysis, reactor physics analysis 

• Licensing and operational supple 

• Electrical, software, systems, and mechanical 
engineering; commissioning, operations 
support; contaminated equipment overhauls 
(tooling FM, motors)

Non-Nuclear • Electronic control equipment

• Process instrumentation (racks)

• Environmentally qualified cable assemblies

• Agricultural machine, construction machine, 
industrial machine, stainless steel forging, 
cobalt

• Pip prefabrication

• Breathing air stations, custom control panels

• Janitorial and maintenance equipment and 
supplies

• Engineering/design/CAD services

• Project management

• Construction

• Motor repairs and refurbishment

• Procurement

• Outage services, including tooling

• Hydrostatic testing and calibration

• Training, development of quality assurance 
programs

• Regulatory consultation

• Heavy industrial, piping, electrical, 
instrumentation, millwrighting, rigging, 
structural, boilermaking, high voltage 
underground, mechanical, fabrication

• Build to pint: electrical, pneumatic, control 
panels

Similarly to employment opportunities, the supply chain is also comprised of direct and indirect suppliers� Using the 
same report, it is possible to develop a list of the wide variety of non-nuclear products and services that are supplied 
by businesses within the Regional Service Area� The Socio-Economic Environment Assessment of Environmental Effects 
Technical Support Document New Nuclear – Darlington Environmental Assessment identifies the products and services 
that are most likely to be sourced from the Regional Service Area in the event of new build based on the products and 
services that are currently supplied to OPG� Table 19, therefore, is able to provide a comprehensive overview of the types 
of products and services that are supplied by indirect nuclear supply chain members in Durham Region�
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table 19: products and Services Supplied by indirect Nuclear Supply Chain in Durham region (aECOM Canada ltd., 2009)

prODUCtS SErviCES

• Construction and building materials and supplies such as: 
o Power tools 
o Doors, handrails, cabinets, lockers 
o Welding supplies 
o Cables, switches, breakers 
o Feeder tubes

• various retail products: 
o Recreational vehicles 
o Restaurant/hotel supplies 
o Office systems and lighting 
o Filters 
o Computer software 

• Steel, concrete and asphalt materials

• Safety products

• Industrial instrumentation

• Hydraulics/pneumatics

• Rentals o Floor mats o Uniforms

• Industrial supplies

• Electronic parts

• Engineering and design services

• Rental services

• Construction

• Repair, calibration, programming and testing

• Machining

• Inspection and cleaning

• Installation of office systems and fall protection systems

• Delivery and exchange systems

• Training, development of quality assurance programs

• Contracting

• Specifications of door systems

As part of the Socio-Economic Environment Assessment of Environmental Effects Technical Support Document New 
Nuclear – Darlington Environmental Assessment a business survey was undertaken� While the survey results indicated that 
that majority of existing suppliers to OPG would see new build as a business opportunity, the results also indicated that 
most suppliers in the Durham Region are not dependent on OPG current operations for their business� In fact, virtually all 
responding companies indicated that nearly 90% of their revenue is derived from sources other than OPG (AECOM Canada 
Ltd�, 2009)� In 2007, many companies in Durham Region held contracts with OPG however, the contracts accounted for 
a small percentage of their overall revenues� Further, the number of companies who experienced an increase in business 
activities with OPG was nearly equal with those companies that experienced a decrease of business activity� Interestingly, 
the business survey found that most member of the nuclear supply chain in Durham Region already have plans in place to 
expand their business in the foreseeable future regardless of the potential of new build at Darling Nuclear (AECOM Canada 
Ltd., 2009). A final common trend that the business survey found was the desire of local supply chain companies to have 
OPG place an increased importance on the use of local suppliers whenever possible� This was based on the premise that 
local suppliers have a vested interest in the success of both ongoing operations and future projects at OPG in terms of 
delivering products that are on schedule, on budget and of the highest quality (AECOM Canada Ltd�, 2009)�
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• Knowing that many of the suppliers in the Durham Region are small and medium enterprises an engagement strategy 

must be developed and implemented that would allow for information sharing, and collaboration�

• Both the direct and indirect nuclear industries will be seeing a labour shortage in the future regardless of projects due to 
the aging workforce� In order to address those shortages and bring interest to the industry, a more comprehensive plan 
for youth engagement, especially in relation to the skilled trades must be put in place� This strategy should see co-op 
and placement opportunities that are meaningful and strive to attract and retain Durham Region’s youth�

• Complete a detailed analysis of the supply chain in Durham Region� This analysis should be two fold to include employer 
information included future employment plans in relation to growth� It should also include information related to 
employee demographics, occupations, wages and area of residence�

• Ongoing promotion of the skilled trades as they relate to the nuclear industry, particularly that of refurbishment and new 
build�

• Continued support and promotion of nuclear clustering in Durham Region to bring together industry, suppliers, 
education and government to positively promote the nuclear industry in Durham Region�

R E C O M M E N d AT I O N S
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A P P E N d I x  I

SECtOr Or COMMODity ExaMplES OF aCtivitiES UNDEr thE SECtOr Or 
COMMODity

Agriculture Farming of wheat, corn, rice, soybeans, tobacco, cotton, 
hay, vegetables and fruits; greenhouse, nursery, and 
floriculture production; cattle ranching and farming; dairy, 
egg and meat production; fishing, hunting and trapping

Forestry Timber tract operations; forest nurseries and gathering of 
forest products; logging

Other mining Mining of iron, gold and silver ores; copper, nickel, lead, 
and zinc mining; sand, gravel, clay, ceramic, limestone and 
granite mining; potash, soda, borate and phosphate mining

Crude oil Conventional oil, oil sands and service incidental to 
conventional oil and oil sands

Natural gas Natural gas and service incidental to natural gas

Coal Coal and service incidental to coal mining

Manufacturing Food, beverages and tobacco; textiles and apparel; leather 
and footwear; rubber and plastics; furniture and fixtures; 
pulp and paper; petroleum refinery; drugs, chemicals and 
fertilizer; lime, glass, clay and cement; iron, aluminum and 
other metals; fabricated metal, machinery and equipment, 
electrical, electronic and transportation equipment

Construction Construction of residential, commercial and industrial 
buildings; highways, streets and bridges; gas and 
oil pipelines; water and sewer systems; power and 
communication lines

Transportation and communication Road, rail, air and water transportation services; postal and 
warehousing; information and communication

Electricity utility Electric power generation, transmission and distribution

Gas utility Natural gas distribution

Wholesale Wholesale activities

Retail Retail activities

Finance, insurance and real estate Banking, insurance and credit companies; real estate, 
renting and leasing

Business services Architectural, engineering, and related services; legal and 
accounting services; management, environmental, research 
and development and advertising services; employment 
and business support services

Education Educational services; business schools and training

Health Hospitals; nursing and residential care facilities; medical 
laboratories; child and senior care services

Food and accommodation service Hotels; recreational vehicle (Rv) parks and recreational 
camps; food services and drinking places

Other Services Public administration; arts, entertainment, and recreation; 
personal and laundry services; repair and maintenance 
services; waste management and remediation services; 
water and sewage systems
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A P P E N d I x  I I

aGE GrOUpiNGS

Work Site Employee Type 0 to 
< 20

20 to 
< 25

25 to 
<30

30 to 
< 35

35 to 
< 40

40 to 
< 45

45 to 
< 50

50 to 
< 55

55 to 
< 60

Over 
60

Grand 
Total

Darlington Regular 34 157 232 190 271 528 524 302 154 2,392

Non-Regular 12 4 9 4 2 11 12 9 11 74

Casual 
Construction

1 3 11 1 5 7 6 7 41

Contract 4 6 6 1 17

Sub-total 4 47 161 244 205 274 544 549 323 173 2,524

Darlington Area Regular 4 2 6 6 18

Contract 1 1

Sub-total 0 0 0 1 0 4 2 6 6 0 19

Darlington Total Regular 0 34 157 232 190 275 530 530 308 154 2,410

Non-Regular 0 12 4 9 4 2 11 12 9 11 74

Casual 
Construction

0 1 0 3 11 1 5 7 6 7 41

Contract 4 0 0 1 0 0 0 6 6 1 18

Darlington Total Total 4 47 161 245 205 278 546 555 329 173 2,543

Pickering Regular 35 254 398 391 433 562 576 380 206 3,235

Non-Regular 1 18 32 20 22 20 36 43 40 17 249

Regular Seasonal 6 13 9 9 10 10 2 1 60

Casual 
Construction

1 2 2 2 11 10 14 18 60

Contract 2 1 1 2 2 8

Sub-total 3 54 293 433 424 465 619 639 438 244 3,612

Pickering Area Regular 13 134 190 152 286 358 381 314 194 1,922

Non-Regular 30 15 11 7 11 8 9 7 5 103

Contract 16 1 6 9 7 39

Sub-total 16 43 150 201 159 197 366 396 330 206 2,064

Pickering Total Regular 0 48 388 588 543 619 920 957 694 400 5,157

Non-Regular 1 48 47 31 29 31 44 52 47 22 352

Regular Seasonal 0 0 6 13 9 9 10 10 2 1 60

Casual 
Construction

0 1 0 2 2 2 11 10 14 18 60

Contract 18 0 2 0 0 1 0 6 11 9 47

Pickering Total Total 19 97 443 634 583 662 985 1,035 768 450 5,676

Grand Total 23 144 604 879 788 940 1,531 1,590 1,097 623 8,219



38  NUCLEAR SECTOR • 2013 COMMUNITY REPORT

2013
A P P E N d I x  I I I

ENGINEERING MANAGERS  NOC 0211

Engineering managers plan, organize, direct, control and evaluate the activities of an engineering department, service or 
firm. They are employed by a wide range of private sector and government establishments and by consulting engineering 
and scientific research companies1�

Main duties may include1:
• Plan, organize, direct, control and evaluate the activities and operations of an engineering department, service or firm
• Develop and implement policies, standards and procedures for the engineering and technical work performed in the 

department, service, laboratory or firm
• Consult and negotiate with clients to prepare specifications, explain proposals and present engineering reports and 

findings
• Assign, co-ordinate and review the technical work of the department or project teams

Employment requirements1:
• A bachelor's degree in engineering is usually required�
• Extensive experience in an engineering discipline, including supervisory experience, is required�
• Registration as a Professional Engineer (P� Eng�) by a provincial or territorial association of professional engineers is 

usually required�

Local Educational Programs

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Automotive Engineering/
Automotive Engineering and 
Management

4 years/5 years Degree University of Ontario 
Institute of Technology

Electrical Engineering/
Electrical Engineering and 
Management

4 years/5 years Degree University of Ontario 
Institute of Technology

Energy Systems Engineering 4 years Degree University of Ontario 
Institute of Technology

Manufacturing Engineering/
Manufacturing Engineering 
and Management

4 years/5 years Degree University of Ontario 
Institute of Technology

Nuclear Engineering/
Nuclear Engineering and 
Management

4 years/5 years Degree University of Ontario 
Institute of Technology

Software Engineering/
Software Engineering and 
Management

4 years/5 years Degree University of Ontario 
Institute of Technology
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Number of Employees by Age Range in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 0

25 – 44 170

Over 45 165

Total Employees 335

Percentage over 45 years 49�25%

avEraGE Salary2 MEDiaN Salary2

$110,957�00 $112,141�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

31-33 Manufacturing 160 47�76%

22 Utilities 90 26�87%

54 Professional, scientific and technical services 50 14�93%

Durham Region Labour Force2

Durham Region Labour Force 390

Durham Region Labour Force in NAICS 2211 50

Durham Region Employed Labour Force 370

Durham Region Employed Labour Force in NAICS 2211 45

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� There are no direct occupations linked to this occupation based on the matrix of skills 
transferability�
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UTILITIES MANAGERS  NOC 0912

Utility managers are responsible for planning, organizing, directing, controlling and evaluating the operations of utility companies 
or services of heating fuel distribution companies� The services provided include treatment of water and waste, distribution 
of water, electricity, natural gas and heating oil to residential, commercial and industrial consumers, waste disposal and waste 
recycling� Utilities managers are employed in public and private sector utilities and in heating fuel distribution companies1�

Main duties may include1:
• Water supply managers manage water filtration, purification processes and pumping operations, schedule and oversee the 

maintenance of plant equipment and prepare reports on water supply and water quality�
• Electrical power distribution managers manage the operations of electrical power distribution systems including generating 

stations, transmission stations and distribution networks� They may also plan and direct the distribution activities of a 
municipal electrical power establishment�

• Natural gas supply managers manage the delivery of gas to consumers, monitor supply inventories and control the recording 
of injections and withdrawals�

• Petroleum product distribution managers plan and direct the distribution of heating oil products to retail distributors and 
regional storage sites�

• Waste systems managers manage solid or liquid waste collection and disposal systems, train drivers in how to handle waste 
and ensure safe operation of disposal facilities�

Employment requirements1:
• A bachelor's degree or college diploma in an appropriate discipline is required� For example, electrical engineering is 

required for managers of transmission lines, and water resource technology for water supply managers�
• Several years of experience as a supervisor in a related utilities operations department are required�
• Professional engineer certification is usually required for managers of utility operations involved in the transmission and 

distribution of electrical power, and natural gas and heating oil�

Local Educational Programs

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Electrical Engineering/Electrical 
Engineering and Management

4 years/5 years Degree University of Ontario Institute of 
Technology

Energy Systems Engineering 4 years Degree University of Ontario Institute of 
Technology

Manufacturing Engineering/Manufacturing 
Engineering and Management

4 years/5 years Degree University of Ontario Institute of 
Technology

Mechanical Engineering/Mechanical 
Engineering and Management

4 years/5 years Degree University of Ontario Institute of 
Technology

Nuclear Engineering/Nuclear Engineering 
and Management

4 years/5 years Degree University of Ontario Institute of 
Technology

Electro-Mechanical Engineering 
Technology

3 years Diploma Durham College

Electronics Engineering Technician 2 years Diploma Durham College

Electronics Engineering Technology 3 years Diploma Durham College

Energy Management and Sustainable 
Building Technology

3 years Diploma Durham College

Environmental Technology 3 years Diploma Durham College

Mechanical Engineering Technology 3 years Diploma Durham College

Water Quality Technician 2 years Diplomas Durham College
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Number of Employees by Age Range in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 0

25 – 44 210

Over 45 395

Total Employees 605

Percentage over 45 years 65�29%

avEraGE Salary2 MEDiaN Salary2

$119,994�00 $120,862�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

22 Utilities 555 91�74%

41 Wholesale Trade 25 4�13%

23 Construction 10 1�65%

Durham Region Labour Force2 

Durham Region Labour Force 580

Durham Region Labour Force in NAICS 2211 460

Durham Region Employed Labour Force 575

Durham Region Employed Labour Force in NAICS 2211 460

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� There are no direct occupations linked to this occupation based on the matrix of skills 
transferability�
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PROFESSIONAL OCCUPATIONS IN BUSINESS SERvICES TO MANAGEMENT  NOC 1122

Professional occupations in business management consulting are responsible for providing services to management such 
as analyzing the structure, operations, managerial methods or functions of an organization in order to propose, plan and 
implement improvements. They are employed by management consulting firms and throughout the public and private 
sectors or are self-employed1�

Main duties may include1:
• Analyze and provide advice on the managerial methods and organization of a public or private sector establishment
• Conduct research to determine efficiency and effectiveness of managerial policies and programs
• Conduct assessments and propose improvements to methods, systems and procedures in areas such as operations, 

human resources, records management and communications
• Conduct quality audits and develop quality management and quality assurance standards for ISO (International 

Organization for Standardization) registration
• Plan the reorganization of the operations of an establishment

Employment requirements1:
• A bachelor's degree or college diploma in business administration, commerce or a related discipline is usually required�
• A graduate degree in business administration may be required�
• Some establishments may require management consultants to be certified by a provincial management consulting 

association�
• Certification as a quality auditor may be required for some occupations in this unit group.
• Occupations in health information management consulting may require certification by the Canadian Health Information 

Management Association (CHIMA)�

Local Educational Programs

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Business Administration (Master’s Program) Indeterminate Masters Degree University of Ontario 
Institute of Technology

Commerce 4 years Degree University of Ontario 
Institute of Technology

Human Resources 3 years Diplomas Durham College

Human Resources Management 1 year Graduate Certificate Durham College

Operations Management – Business Administration 3 years Diploma Durham College

Project Management 1 years Graduate Certificate Durham College

Business Administration Program 3 years Degree Trent University

The most important Essential Skills for this occupation are4:
• Writing
• Oral Communication
• Critical Thinking
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Age Range of Employees in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 25

25 – 44 240

Over 45 320

Total Employees 585

Percentage over 45 years 54�70%

avEraGE Salary2 MEDiaN Salary2

$84,540�00 $64,636�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

54 Professional, scientific and technical 
services

240 41�03%

22 Utilities 100 17�09%

31-33 Manufacturing 75 12�82%

Durham Region Labour Force2 

Durham Region Labour Force 1,330

Durham Region Labour Force in NAICS 2211 60

Durham Region Employed Labour Force 1,290

Durham Region Employed Labour Force in NAICS 2211 55

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� Occupations to which transferability exists are:
• Professional occupations in business management consulting (NOC 1122)
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MECHANICAL ENGINEERS  NOC 2132

Mechanical engineers research, design and develop machinery and systems for heating, ventilating and air conditioning, 
power generation, transportation, processing and manufacturing� They also perform duties related to the evaluation, 
installation, operation and maintenance of mechanical systems. Mechanical engineers are employed by consulting firms, by 
power-generating utilities and in a wide range of manufacturing, processing and transportation industries, or they may be 
self-employed1�

Main duties may include1:
• Conduct research into the feasibility, design, operation and performance of mechanisms, components and systems
• Plan and manage projects, and prepare material, cost and timing estimates, reports and design specifications for 

machinery and systems
• Design power plants, machines, components, tools, fixtures and equipment
• Analyze dynamics and vibrations of mechanical systems and structures
• Supervise and inspect the installation, modification and commissioning of mechanical systems at construction sites or in 

industrial facilities
• Develop maintenance standards, schedules and programs and provide guidance to industrial maintenance crews
• Investigate mechanical failures or unexpected maintenance problems
• Prepare contract documents and evaluate tenders for industrial construction or maintenance
• Supervise technicians, technologists and other engineers and review and approve designs, calculations and cost 

estimates�

Employment requirements1:
• A bachelor's degree in mechanical engineering or in a related engineering discipline is required�
• A master's degree or doctorate in a related engineering discipline may be required�
• Licensing by a provincial or territorial association of professional engineers is required to approve engineering drawings 

and reports and to practise as a Professional Engineer (P�Eng�)�
• Engineers are eligible for registration following graduation from an accredited educational program, and after three or 

four years of supervised work experience in engineering and passing a professional practice examination�
• Supervisory and senior positions in this unit group require experience�

Local Educational Programs:

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Mechanical Engineering/
Mechanical Engineering and 
Management

4 years/5 years Degree University of Ontario 
Institute of Technology

Mechanical Engineering 
Technology

3 years Diplomas Durham College

Electro-Mechanical 
Engineering

3 years Diplomas Durham College Technology

The most important Essential Skills for this occupation are4:
• Numeracy
• Problem Solving
• Critical Thinking
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Age Range of Employees in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 0

25 – 44 680

Over 45 590

Total Employees 1,270

Percentage over 45 years 46�46%

avEraGE Salary2 MEDiaN Salary2

$93,655�00 $90,191�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

22 Utilities 645 50�79%

31-33 Manufacturing 405 31�89%

54 Professional, scientific and technical 
services

135 10�63%

Durham Region Labour Force2

Durham Region Labour Force 785

Durham Region Labour Force in NAICS 2211 275

Durham Region Employed Labour Force 775

Durham Region Employed Labour Force in NAICS 2211 270

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� There are no direct occupations linked to this occupation based on the matrix of skills 
transferability�
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MECHANICAL ENGINEERING TECHNOLOGISTS AND TECHNICIANS  NOC 2232

Mechanical engineering technologists and technicians provide technical support and services or may work independently in 
mechanical engineering fields such as the design, development, maintenance and testing of machines, components, tools, 
heating and ventilating systems, power generation and power conversion plants, manufacturing plants and equipment� 
They are employed by consulting engineering, manufacturing and processing companies, institutions and government 
departments1�

Mechanical engineering technologist main duties may include1:
• Prepare and interpret conventional and computer-assisted design (CAD) engineering designs, drawings, and 

specifications for machines and components, power transmission systems, process piping, heating, ventilating and air-
conditioning systems

• Prepare cost and material estimates, project schedules and reports
• Conduct tests and analyses of machines, components and materials to determine their performance, strength, response 

to stress and other characteristics
• Design moulds, tools, dies, jigs and fixtures for use in manufacturing processes
• Inspect mechanical installations and construction
• Prepare contract and tender documents
• Supervise, monitor and inspect mechanical installations and construction projects
• Prepare standards and schedules and supervise mechanical maintenance programs or operations of mechanical plants�

Mechanical engineering technicians main duties may include1:
• Assist in preparing conventional and computer-assisted design (CAD) engineering designs, drawings and specifications
• Carry out a limited range of mechanical tests and analyses of machines, components and materials
• Assist in the design of moulds, tools, dies, jigs and fixtures for use in manufacturing processes
• Assist in inspection of mechanical installations and construction projects
• Participate in the installation, repair and maintenance of machinery and equipment�

Employment requirements1:
• Completion of a two- or three-year college program in mechanical engineering technology is usually required for 

mechanical engineering technologists�
• Completion of a one- or two-year college program in mechanical engineering technology is usually required for 

mechanical engineering technicians�
• Certification in mechanical engineering technology or in a related field is available through provincial associations of 

engineering/applied science technologists and technicians and may be required for some positions�
• A period of supervised work experience, usually two years, is required before certification.

Local Educational Programs

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Mechanical Engineering/
Mechanical Engineering and 
Management

4 years/5 years Degree University of Ontario 
Institute of Technology

Mechanical Engineering 
Technology

3 years Diplomas Durham College

Electro-Mechanical 
Engineering Technology

3 years Diplomas Durham College

The most important Essential Skills for this occupation are4:
• Document Use
• Numeracy
• Problem Solving
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Age Range of Employees in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 40

25 – 44 180

Over 45 120

Total Employees 340

Percentage over 45 years 35�29%

avEraGE Salary2 MEDiaN Salary2

$76,576�00 $76,046�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

22 Utilities 170 50%

31-33 Manufacturing 140 41�18%

54 Professional, scientific and technical services 15 4�41%

Durham Region Labour Force2 

Durham Region Labour Force 355

Durham Region Labour Force in NAICS 2211 100

Durham Region Employed Labour Force 335

Durham Region Employed Labour Force in NAICS 2211 90

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� Occupations to which transferability exists are:
• Mechanical engineers (NOC 2132)
• Industrial and manufacturing engineers (NOC 2141)
• Aerospace engineers (NOC 2146)
• Mechanical engineering technologists and technicians (NOC 2232)
• Industrial engineering and manufacturing technologists and technicians (NOC 2233)
• Drafting technologists and technicians (NOC 2253)
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ELECTRICAL AND ELECTRONICS ENGINEERS  NOC 2133

Electrical and electronics engineers design, plan, research, evaluate and test electrical and electronic equipment and 
systems� They are employed by electrical utilities, communications companies, manufacturers of electrical and electronic 
equipment, consulting firms, and by a wide range of manufacturing, processing and transportation industries and 
government1�

Main duties may include1:
• Conduct research into the feasibility, design, operation and performance of electrical generation and distribution 

networks, electrical machinery and components and electronic communications, instrumentation and control systems, 
equipment, and components

• Prepare material cost and timing estimates, reports and design specifications for electrical and electronic systems and 
equipment

• Design electrical and electronic circuits, components, systems and equipment
• Conduct micro or nanodevices simulations, characterization, process modeling and integration in the development of 

new electronic devices and products
• Supervise and inspect the installation, modification, testing and operation of electrical and electronic systems and 

equipment
• Develop maintenance and operating standards for electrical and electronic systems and equipment
• Investigate electrical or electronic failures
• Prepare contract documents and evaluate tenders for construction or maintenance

Employment requirements1:
• A bachelor's degree in electrical or electronics engineering or in an appropriate related engineering discipline is 

required�
• A master's or doctoral degree in a related engineering discipline may be required�
• Licensing by a provincial or territorial association of professional engineers is required to approve engineering drawings 

and reports and to practise as a Professional Engineer (P�Eng�)�
• Engineers are eligible for registration following graduation from an accredited educational program, and after three or 

four years of supervised work experience in engineering and passing a professional practice examination�
• Leadership in Energy and Environmental Design (LEED) certification is offered by the Canada Green Building Council and 

may be required by some employers�

Local Educational Programs:

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Electrical Engineering/
Electrical Engineering and 
Management

4 years/5 years Degree University of Ontario 
Institute of Technology

Electrical Engineering 
(Master’s Program)

2+ years Master University of Ontario 
Institute of Technology

Electrical Engineering 
(Doctoral Program)

4 years PHD University of Ontario
Institute of Technology

The most important Essential Skills for this occupation are4:
• Numeracy
• Oral Communication
• Critical Thinking
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Age Range of Employees in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 10

25 – 44 290

Over 45 345

Total Employees 645

Percentage over 45 years 53�49%

avEraGE Salary2 MEDiaN Salary2

$81,705�00 $88,008�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

22 Utilities 415 64�34%

31-33 Manufacturing 120 18�60%

54 Professional, scientific and technical services 65 10�08%

Durham Region Labour Force2 

Durham Region Labour Force 595

Durham Region Labour Force in NAICS 2211 180

Durham Region Employed Labour Force 575

Durham Region Employed Labour Force in NAICS 2211 170

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� Occupations to which transferability exists are:
• Electrical and electronics engineers (NOC 2133)
• Computer engineers (except software engineers and designers) (NOC 2147)
• Electrical and electronics engineering technologists and technicians (NOC 2241)
• Electronic service technicians (household and business equipment) (NOC 2242)
• Drafting technologists and technicians (NOC 2253)
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ELECTRICAL AND ELECTRONICS ENGINEERING TECHNOLOGISTS AND TECHNICIANS  NOC 2241

Electrical and electronics engineering technologists and technicians may work independently or provide technical support 
and services in the design, development, testing, production and operation of electrical and electronic equipment and 
systems� They are employed by electrical utilities, communications companies, manufacturers of electrical and electronic 
equipment, consulting firms, and in governments and a wide range of manufacturing, processing and transportation 
industries1�

Main duties may include1:
• Design, develop and test power equipment and systems, industrial process control systems, telecommunication, 

broadcast, recording and audiovisual systems, micro-electronic systems and circuits, computers, computer systems and 
networks, and computer software

• Supervise the building and testing of prototypes according to general instructions and established standards
• Conduct or supervise the installation, commissioning, and operation of electrical and electronic equipment and systems 

other than aircraft electronics or instruments
• Carry out applied research in fields of electrical and electronic engineering and physics under the direction of scientists 

or engineers
• Set up and operate specialized and standard test equipment to diagnose, test and analyze the performance of electrical 

and electronic components, assemblies and systems
• Write specifications, schedules and technical reports and control schedules and budgets.

Electrical and electronics engineering technicians main duties may include1:
• Assist in the design, development and testing of electrical and electronic components, equipment, and systems
• Assist in inspection, testing, adjusting and evaluation of incoming electrical, electro-mechanical and electronic 

components and assemblies to ensure conformance with product specifications and tolerances
• Conduct life tests (burn-ins) on assemblies and record and analyze results
• Assist in building and testing prototypes to specifications
• Carry out a limited range of technical functions in support of research in electrical and electronic engineering and physics
• Install, operate and maintain electrical and electronic equipment and systems
• Calibrate electrical or electronic equipment and instruments according to technical manuals and written instructions
• Collect and compile operational or experimental data and assist in the preparation of estimates, schedules, budgets, 

specifications and reports.

Employment requirements1:
• Completion of a two- or three-year college program in electrical or electronics engineering technology, computer 

engineering technology, telecommunications technology or an equivalent is usually required for electrical or electronics 
engineering technologists�

• Completion of a one- or two-year college program in electrical or electronics engineering technology is usually required 
for electrical or electronics engineering technicians�

• Certification in electrical or electronics engineering technology or in a related field is available through provincial 
associations of engineering/applied science technologists and technicians and may be required for some positions�

• A period of supervised work experience, usually two years, is required before certification.
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Local Educational Programs:

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Electro-Mechanical 
Engineering Technology

3 years Diploma Durham College

Electronics Engineering 
Technician

2 years Diploma Durham College

Electronics Engineering 
Technology

3 years Diploma Durham College

Number of Employees by Age Range in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 25

25 – 44 155

Over 45 270

Total Employees 450

Percentage over 45 years 60%

avEraGE Salary2 MEDiaN Salary2

$70,563�00 $63,172�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

22 Utilities 235 52�22%

31-33 Manufacturing 110 24�44%

41 Wholesale Trade 65 14�44%

Durham Region Labour Force2 

Durham Region Labour Force 640

Durham Region Labour Force in NAICS 2211 195

Durham Region Employed Labour Force 625

Durham Region Employed Labour Force in NAICS 2211 190

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� Occupations to which transferability exists are:
• Electrical and electronics engineering technologists and technicians (NOC 2241)
• Electronic service technicians (household and business equipment) (NOC 2242)
• Industrial instrument technicians and mechanics (NOC 2243)
• Aircraft instrument, electrical and avionics mechanics, technicians and inspectors (NOC 2244)
• Drafting technologists and technicians (NOC 2253)
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MEDICAL RADIATION TECHNOLOGISTS  NOC 3215

This unit group includes technologists who operate radiographic and radiation therapy equipment to administer radiation 
treatment and produce images of body structures for the diagnosis and treatment of injury and disease� They are employed 
in hospitals, cancer treatment centres, clinics, radiological laboratories, colleges and universities� Medical radiation 
technologists who are supervisors or instructors are included in this unit group1�

Main duties may include1:
• Operate X-ray, radiographic and fluoroscopic equipment, computerized tomography (CT) scanners, mammography units 

and magnetic resonance imaging (MRI) scanners to produce radiographs or anatomic images of the human body for the 
diagnosis by radiologists of disease or injury

• Record and process patient data
• Perform basic verification and quality control checks on radiographic and film processing equipment
• Provide appropriate care and monitoring of the patient during the radiographic examination
• Explain procedures, position patient and equipment and apply radiation protection measures

Nuclear medicine technologists main duties may include1:
• Prepare and administer radiopharmaceuticals, such as radionuclides and other tracer materials to patients or to 

biological samples
• Operate radiation detection equipment, such as gamma cameras, scanners, scintillation counters, tomodensitometers 

and ionization chambers, to acquire data for use by nuclear medicine physicians in the diagnosis of disease
• Perform diagnostic procedures using radioactive materials on biological specimens, such as blood, urine and faeces
• Record and process results of procedures
• Check equipment to ensure proper operation
• Provide appropriate care and monitoring of the patient during the examination
• Apply radiation protection measures

Employment requirements1:
• Completion of a two- to three-year college, hospital or other approved program in diagnostic radiography (for 

radiological technologists), nuclear medicine technology (for nuclear medicine technologists) or radiation therapy (for 
radiation therapists) or A bachelor of health sciences in radiography, nuclear medicine or radiation therapy and A period 
of supervised practical training are required�

• Licensure with a regulatory body is required in all provinces�
• Certification by the Canadian Association of Medical Radiation Technologists is required in all provinces except Quebec.
• Experience as a medical radiation technologist is required for supervisors and instructors�

Local Educational Programs

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Health Science 4 years Degree University of Ontario 
Institute of Technology

The most important Essential Skills for this occupation are4:
• Oral Communication
• Critical Thinking



NUCLEAR SECTOR • 2013 COMMUNITY REPORT   53

2013
Number of Employees by Age Range in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 0

25 – 44 70

Over 45 55

Total Employees 125

Percentage over 45 years 44%

avEraGE Salary2 MEDiaN Salary2

$64,480�00 $66,417�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

62 Health care and social assistance 90 72%

22 Utilities 20 16%

54 Professional, scientific and technical services 10 8%

Durham Region Labour Force2 

Durham Region Labour Force 245

Durham Region Labour Force in NAICS 2211 15

Region Employed Labour Force 245

Durham Region Employed Labour Force in NAICS 2211 10

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� There are no direct occupations linked to this occupation based on the matrix of skills 
transferability�
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SECURITY GUARDS AND RELATED OCCUPATIONS  NOC 6651

Security guards and other related workers who guard property against theft and vandalism, control access to 
establishments, maintain order and enforce regulations at public events and within establishments� They are employed 
by private security agencies, retail stores, transportation facilities, residential complexes, educational, financial and health 
institutions, industrial establishments, cultural establishments, and organizations throughout the private and public sectors1�

Main duties may include1:
• Control access to establishments, issue passes and direct visitors to appropriate areas
• Attend to persons with special needs
• Patrol assigned areas, on foot or in vehicles, to guard against theft, shoplifting, vandalism and fire
• Enforce regulations of an establishment to maintain order and resolve conflicts
• Operate security control-room equipment to monitor establishment activities
• Perform security checks of passengers and luggage at airports
• Drive and guard armoured trucks and deliver cash and valuables to banks, automated teller machines and retail 

establishments
• Ensure that establishment safety and emergency procedures are followed, and respond to fire alarms, bomb threats and 

other emergencies�
• Follow radio and emergency telephone procedures�

Employment requirements1:
• Some secondary school education is usually required�
• Armoured car drivers require a driver's licence�
• Training is provided for airport security guards and establishment-specific training may be provided for other security 

occupations in this unit group�
• Security guards carrying firearms require a licence.

Local Educational Programs:

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Police Foundations 2 years Diploma Durham College

Protection, Security and 
Investigation

2 years Diploma Durham College

Advancement Law 
Enforcement and 
Investigations

1 year Graduate Certificate Durham College

The most important Essential Skills for this occupation are4:
• Writing
• Oral Communication
• Problem Solving

Number of Employees by Age Range in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 205

25 – 44 420

Over 45 460

Total Employees 1085

Percentage over 45 years 42�40%
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avEraGE Salary2 MEDiaN Salary2

$40,089�00 $33,001�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

56 Administrative and support, waste 
management and remediation services

450 41�47%

22 Utilities 175 16�13%

91 Public administration 120 11�06%

Durham Region Labour Force2 

Durham Region Labour Force 1,690

Durham Region Labour Force in NAICS 2211 135

Durham Region Employed Labour Force 1,605

Durham Region Employed Labour Force in NAICS 2211 135

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� There are no direct occupations linked to this occupation based on the matrix of skills 
transferability�
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POWER SYSTEM ELECTRICIANS  NOC 7243

Power system electricians install, maintain, test and repair electrical power generation, transmission and distribution system 
equipment and apparatus� They are employed by electric power generation, transmission and distribution companies1�

Main duties may include1:
• Install and maintain electrical power distribution equipment such as transformers, generators, voltage regulators, 

switches, circuit breakers, capacitors, inductors, and supervisory control and data acquisition (SCADA) systems
• Install and maintain electrical equipment and apparatus in generating stations or powerhouses
• Inspect and test installed electrical equipment and apparatus to locate electrical faults and check their operation, using 

volt meters, ammeters and other electrical test instruments and equipment
• Repair or replace faulty electrical equipment and apparatus
• Complete test and maintenance reports�

Employment requirements1:
• Completion of secondary school is usually required�
• Completion of a four-year apprenticeship program for power system electricians or A combination of up to four years of 

work experience in the trade and some college or industry courses in electrical technology is usually required�
• Trade certification is available, but voluntary, in Manitoba, Alberta, the Northwest Territories, Nunavut and the Yukon.

Local Education Programs:
• Often requires a four year apprenticeship program, potential post secondary areas of study include:

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Electrical Technician 2 years Diploma Durham College

Number of Employees by Age Range in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 30

25 – 44 175

Over 45 145

Total Employees 350

Percentage over 45 years 41�43%

avEraGE Salary2 MEDiaN Salary2

$94,248�00 $94,544�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

22 Utilities 340 97�14%

54 Professional, scientific and technical services 10 2�86%
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Durham Region Labour Force2 

Durham Region Labour Force 305

Durham Region Labour Force in NAICS 2211 300

Region Employed Labour Force 280

Durham Region Employed Labour Force in NAICS 2211 280

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� Occupations to which transferability exists are:
• Power systems electricians (NOC 7243)
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ELECTRICAL POWER LINE AND CABLE WORKERS  NOC 7244

Electrical power line and cable workers construct, maintain and repair overhead and underground electrical power 
transmission and distribution systems� They are employed by electric power generation, transmission and distribution 
companies, electrical contractors and public utility commissions1�

Main duties may include1:
• Install, maintain, troubleshoot and repair electrical distribution and transmission systems including overhead and 

underground power lines and cables, insulators, conductors, lightning arrestors, switches, transformers and other 
associated equipment

• Erect and maintain steel, wood or concrete poles, towers and guy wires
• Splice, solder and insulate conductors and related wiring to connect power distribution and transmission networks using 

splicing tools, related electrical equipment and tools
• Inspect and test overhead and underground power lines and cables and auxiliary equipment using electrical test 

equipment
• Climb ladders or operate hydraulic buckets when working aloft on poles and towers, or work in confined spaces such as 

trenches and tunnels to install power lines and cables and associated equipment
• Install and maintain street lighting systems

Employment requirements1:
• Completion of secondary school is usually required�
• Completion of a provincial three- or four-year lineman/woman apprenticeship program or A combination of up to four 

years of work experience in the trade and some high school, college or industry courses in electrical technology is usually 
required for electrical power line and cable workers�

• Trade certification for powerline technicians is compulsory in Prince Edward Island and British Columbia, and available, 
but voluntary, in Newfoundland and Labrador, Nova Scotia, New Brunswick, Ontario, Saskatchewan, Alberta, Nunavut, 
the Northwest Territories and the Yukon�

• Trade certification for construction linemen/women is available, but voluntary, in Newfoundland and Labrador, New 
Brunswick and Ontario�

• Interprovincial trade certification (Red Seal) is available for qualified powerline technicians.

Local Educational Programs
• Completion of a three-to-four year line worker apprenticeship maybe required
• Some post secondary training options, include:

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Electrical Technician 
(Instrumentation and 
Control)

2 years Diploma Durham College

Electrical Techniques 1 year Certificate Durham College

Electro-Mechanical 
Engineering Technology

3 years Diploma Durham College

Electronics Engineering 
Technician

2 years Diploma Durham College

Durham College Electronics 
Engineering Technology

3 years Diploma Durham College

The most important Essential Skills for this occupation are4:
• Reading Text
• Oral Communication
• Critical Thinking
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Number of Employees by Age Range in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 15

25 – 44 60

Over 45 45

Total Employees 120

Percentage over 45 years 37�50%

avEraGE Salary2 MEDiaN Salary2

 $71,557�00 $77,960�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

22 Utilities 100 83�33%

23 Construction 15 12�50%

Durham Region Labour Force2 

Durham Region Labour Force 205

Durham Region Labour Force in NAICS 2211 165

Durham Region Employed Labour Force 205

Durham Region Employed Labour Force in NAICS 2211 165

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� Occupations to which transferability exists are:
• Electrical power line and cable workers (NOC 7244)
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BOILERMAKERS  NOC 7262

Boilermakers fabricate, assemble, erect, test, maintain and repair boilers, vessels, tanks, towers, heat exchangers and other 
heavy-metal structures� They are employed in boiler fabrication, manufacturing, shipbuilding, construction, electric power 
generation and similar industrial establishments1�

Main duties may include1:
• Read blueprints or specifications to plan sequence of operation
• Lay out plate, sheet steel or other heavy metal and mark bending and cutting lines on work piece using protractors, 

compasses and drawing instruments or templates
• Set up and operate heavy-metal working machines such as brakes, rolls, shears, flame cutters and drill presses to cut, 

shape and form metal into parts or sections
• Fit and weld metal parts or sections together to fabricate boilers, vessels, tanks, heat exchangers, piping and other 

heavy-metal products
• Erect and install boilers and other heavy-metal products according to specifications using hand and power tools
• Repair and perform maintenance work on boilers and other heavy-metal products
• Direct activities of hoist or crane operators and other workers during fabrication, assembly, installation or repair of 

structures
• Test finished structures using a variety of methods.

Employment requirements1:
• Completion of secondary school is usually required�
• Completion of a three- to four-year apprenticeship program or A combination of over four years of work experience in 

the trade and some high school, college or industry courses in boilermaking is usually required to be eligible for trade 
certification.

• Trade certification is compulsory in Quebec and Alberta and available, but voluntary, in all other provinces.
• Interprovincial trade certification (Red Seal) is also available to qualified boilermakers.

Local Educational Programs:
• Requires the completion of a three-to-four year apprenticeship

The most important Essential Skills for this occupation are4:
• Document Use
• Numeracy
• Oral Communication

Number of Employees by Age Range2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 0

25 – 44 10

Over 45 20

Total Employees 30

Percentage over 45 years 66�67%

lOW Salary5 MEDiaN Salary5 hiGh Salary5

$23�04/hour $34�18/hour $40�23/hour
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Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

22 Utilities 15 50%

54 Professional, scientific and technical services 10 33�33%

Durham Region Labour Force2 

Durham Region Labour Force 30

Durham Region Labour Force in NAICS 2211 25

Durham Region Employed Labour Force 30

Durham Region Employed Labour Force in NAICS 2211 30

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� There are no direct occupations linked to this occupation based on the matrix of skills 
transferability�
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WELDERS AND RELATED MACHINE OPERATORS  NOC 7265

Welders operate welding equipment to weld ferrous and non-ferrous metals� This unit group also includes machine 
operators who operate previously set up production welding, brazing and soldering equipment� They are employed by 
companies that manufacture structural steel and platework, boilers, heavy machinery, aircraft and ships and other metal 
products, and by welding contractors and welding shops, or they may be self-employed1�

Welders main duties may include1:
• Read and interpret blueprints or welding process specifications
• Operate manual or semi-automatic welding equipment to fuse metal segments using processes such as gas tungsten arc 

welding (GTAW), gas metal arc welding (GMAW), flux-cored arc welding (FCAW), plasma arc welding (PAW), shielded 
metal arc welding (SMAW), oxy-acetylene welding (OAW), resistance welding and submerged arc welding (SAW)

• Operate manual or semi-automatic flame-cutting equipment
• Operate brazing and soldering equipment
• Operate metal shaping machines such as brakes, shears and other metal straightening and bending machines
• Repair worn parts of metal products by welding on extra layers�

Welding, brazing and soldering machine operators main duties may include1:
• Operate previously set up welding machines such as spot, butt and seam resistance or gas and arc welding machines to 

fabricate or repair metal parts
• Operate previously set up brazing or soldering machines to bond metal parts or to fill holes, indentations and seams of 

metal articles with solder
• Start up, shut down, adjust and monitor robotic welding production line
• Assist with the maintenance and repair of welding, brazing and soldering equipment
• May adjust welding heads and tooling according to work specifications.

Employment requirements1:

Welders
• Completion of secondary school is usually required�
• Completion of a three-year apprenticeship program or A combination of over three years of work experience in the trade 

and some college or industry courses in welding is usually required to be eligible for trade certification.
• Interprovincial trade certification (Red Seal) is also available to qualified welders.

Welding, brazing and soldering machine operators
• Some secondary school education is required�
• Several months of on-the-job training are usually provided�
• Experience as a machine operator helper may be required�
• Experience with robotics may be required�

Local Educational Programs
• Occupations within this area often require a three to four year apprenticeship program along with post secondary 

training

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Welding Techniques 1 year Certificate Durham College

The most important Essential Skills for this occupation are4:
• Numeracy
• Problem Solving
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Number of Employees by Age Range in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 75

25 – 44 315

Over 45 375

Total Employees 765

Percentage over 45 years 49�02%

avEraGE Salary2 MEDiaN Salary2

$54,924�00 $48,047�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

31-33 Manufacturing 525 68�63%

81 Other services (except public administration) 130 16�99%

23 Construction 40 5�23%

22 Utilities 35 4�58%

Durham Region Labour Force2 

Durham Region Labour Force 1,190

Durham Region Labour Force in NAICS 2211 30

Durham Region Employed Labour Force 1,110

Durham Region Employed Labour Force in NAICS 2211 25

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� There are no direct occupations linked to this occupation based on the matrix of skills 
transferability�
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CONSTRUCTION MILLWRIGHTS AND INDUSTRIAL MECHANICS (ExCEPT TExTILE)  NOC 7311

Construction millwrights and industrial mechanics install, maintain, troubleshoot and repair stationary industrial machinery 
and mechanical equipment� Construction millwrights are employed by millwrighting contractors� Industrial mechanics are 
employed in manufacturing plants, utilities and other industrial establishments1�

Main duties may include1:
• Read blueprints, diagrams and schematic drawings to determine work procedures
• Install, align, dismantle and move stationary industrial machinery and mechanical equipment, such as pumps, fans, tanks, 

conveyors, furnaces and generators according to layout plans using hand and power tools
• Operate hoisting and lifting devices such as cranes, jacks and tractors to position machinery and parts during the 

installation, set-up and repair of machinery
• Inspect and examine machinery and equipment to detect and investigate irregularities and malfunctions
• Install, troubleshoot and maintain power transmission, vacuum, hydraulic and pneumatic systems, and programmable 

logic controls
• Adjust machinery and repair or replace defective parts
• Operate machine tools such as lathes and grinders to fabricate parts required during overhaul, maintenance or set-up of 

machinery
• Clean, lubricate and perform other routine maintenance work on machinery
• Construct foundations for machinery or direct other workers to construct foundations
• Assemble machinery and equipment prior to installation using hand and power tools and welding equipment�

Employment requirements1:
• Completion of secondary school is usually required�
• Completion of a three- to four-year apprenticeship program or A combination of over five years of work experience in 

the trade and some high school, college or industry courses in industrial machinery repair or millwrighting is usually 
required to be eligible for trade certification.

• Industrial mechanic trade certification is compulsory in Quebec and available, but voluntary, in all other provinces and 
territories�

• Construction millwright trade certification is available, but voluntary, in Ontario.
• Interprovincial trade certification (Red Seal) is also available to qualified industrial mechanics or millwrights.

Local Educational Programs
• Completion of a three-to- four year apprenticeship within the industry is required
• The completion of some post secondary education operates as a asset

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Mechanical Techniques 1 year Certificate Durham College

Mechanical Technician 
(Mechanical Maintenance 
and Control)

2 years Diploma Durham College

The most important Essential Skills for this occupation are4:
• Document Use
• Numeracy
• Critical Thinking
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Number of Employees by Age Range in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 85

25 – 44 470

Over 45 835

Total Employees 1,390

Percentage over 45 years 60�07%

avEraGE Salary2 MEDiaN Salary2

$74,564�00 $74,854�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

31-33 Manufacturing 750 53�96%

22 Utilities 410 29�50%

23 Construction 80 5�76%

Durham Region Labour Force2 

Durham Region Labour Force 1,455

Durham Region Labour Force in NAICS 2211 250

Durham Region Employed Labour Force 1,380

Durham Region Employed Labour Force in NAICS 2211 250

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� Occupations to which transferability exists are:
• Construction millwrights and industrial mechanics (NOC 7311)
• Machine fitters (NOC 7316)
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POWER SYSTEMS AND POWER STATION OPERATORS  NOC 7352

Power systems operators monitor and operate switchboards and related equipment in electrical control centres to control 
the distribution of electrical power in transmission networks� Power station operators operate reactors, turbines, boilers, 
generators and other related equipment in electrical generating stations and substations� They are employed by electric 
power utilities and by some large manufacturing facilities1�

Power systems operators main duties may include1:
• Monitor and operate computerized switchboards and auxiliary equipment in electrical control centres to control the 

distribution and to regulate the flow of electrical power in the transmission network
• Co-ordinate, schedule and direct generating station and substation power loads and line voltages to meet distribution 

demands during daily operations, system outages, repairs and importing or exporting of power
• Monitor and visually inspect station instruments, meters and alarms to ensure transmission voltages and line loadings are 

within prescribed limits and to detect equipment failure, line disturbances and outages
• Issue work and test permits to electrical and mechanical maintenance personnel, and assist maintenance and technical 

personnel to locate and isolate system problems and assist during routine system testing
• Complete and maintain station records, logs and reports�

Power station operators main duties may include1:
• Operate reactors, turbines, boilers, generators, condensers and auxiliary equipment in hydro, thermal and nuclear power 

plants to generate electrical power
• Start up and shut down power plant equipment, control switching operations, regulate water levels and communicate 

with systems operators to regulate and co-ordinate transmission loads, frequency and line voltages
• Monitor and visually inspect power plant equipment and equipment indicators to detect operating problems and make 

adjustments or minor repairs as required
• Complete and maintain station records, logs and reports�

Employment requirements1:
• Completion of secondary school is required for power systems and power station operators�
• Power systems operators require completion of a three- to five-year power system operator apprenticeship program 

or Over three years of work experience in the trade and some college or industry courses in electrical and electronic 
technology�

• Trade certification is available, but voluntary for power system operators in Newfoundland and Labrador and New 
Brunswick�

• Power station operators require an apprenticeship program in stationary or power engineering or Several years of work 
experience in the trade and some high school, correspondence or college courses in stationary or power engineering�

• Power station operators require a provincial or territorial power engineering or stationary engineering certificate 
according to class�

• Control room operators at nuclear power plants require licensing from the Canadian Nuclear Safety Commission�

Local Educational Programs
• A three-to-five year apprenticeship is required for power system operators
• Related post secondary training may also be required

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Power Engineering 
Technician

2 years Diploma Durham College

The most important Essential Skills for this occupation are4:
• Document Use
• Numeracy
• Critical Thinking
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Number of Employees by Age Range2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 65

25 – 44 795

Over 45 455

Total Employees 1,315

Percentage over 45 years 34�60%

avEraGE Salary2 MEDiaN Salary2

$102,336�00 $94,841�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

22 Utilities 1,300 98�86%

11 Agriculture, forestry, fishing and hunting 10 0�76%

91 Public administration 10 0�76%

Durham Region Labour Force2 

Durham Region Labour Force 975

Durham Region Labour Force in NAICS 2211 935

Durham Region Employed Labour Force 950

Durham Region Employed Labour Force in NAICS 2211 915

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� There are no direct occupations linked to this occupation based on the matrix of skills 
transferability�
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SUPERvISORS, PETROLEUM, GAS AND CHEMICAL PROCESSING AND UTILITIES  NOC 9212

Supervisors, Petroleum, Gas and Chemical Processing and Utilities supervise and co-ordinate the activities of workers in 
the following unit groups: Petroleum, Gas and Chemical Process Operators (9232), Chemical Plant Machine Operators 
(9421), Labourers in Chemical Products Processing and Utilities (9613), Water and Waste Plant Operators (9424), Stationary 
Engineers and Auxiliary Equipment Operators (7351) and Power Systems and Power Station Operators (7352)� They are 
employed by petroleum and natural gas processing, pipeline and petrochemical companies, chemical and pharmaceutical 
companies, water and waste treatment utilities and in a range of other industries and institutions1�

Main duties may include1:
• Supervise, co-ordinate and schedule the activities of workers who operate petroleum refineries, chemical plants, water 

and waste disposal plants and equipment, pipelines, heating plants and power stations and systems
• Identify, investigate, correct and document potential environmental and safety problems
• Establish methods to meet work schedules and co-ordinate work activities with other units
• Resolve work problems and recommend measures to improve productivity and product quality
• Provide information for maintenance plans to ensure that maintenance and production objectives are met
• Requisition materials and supplies
• Train staff in job duties, safety procedures and company policy
• Recommend personnel actions such as hirings and promotions
• Prepare production and other reports and develop and manage operating budget for area of responsibility

Employment requirements1:
• Completion of secondary school is required�
• Post-secondary education in chemical processing or sciences may be required for some occupations in this unit group�
• Several years of experience as a senior operator in the same company or plant are usually required�
• Some occupations in this unit group may require a specific licence or certification, such as a stationary engineer`s licence 

or refrigeration certification.

Local Educational Programs:
• Completion of secondary schooling is required; post secondary training may be required for specific occupations. Some 

options for related training include:

prOGraM lENGth CErtiFiCatiON iNStitUtiONS

Gas Technician 2 1 year Certificate Durham College

Chemical Engineering 
Technology (Compressed 
Fast Track Available)

3 years Diploma Durham College

Environmental Technology 
(Compressed Fast Track 
Available)

3 years Diploma Durham College

Chemistry 4 years Degree University of Ontario 
Institute of Technology

The most important Essential Skills for this occupation are4:
• Document Use
• Oral Communication
• Problem solving
• Decision Making



NUCLEAR SECTOR • 2013 COMMUNITY REPORT   69

2013
Number of Employees by Age Range in Durham Region2

aGE raNGE NUMBEr OF EMplOyEES

15 – 24 0

25 – 44 115

Over 45 235

Total Employees 350

Percentage over 45 years 67�14%

avEraGE Salary2 MEDiaN Salary2

$102,473�00 $99,230�00

Top Industries of Employment in Durham Region2

iNDUStry (NaiCS) NUMBEr OF pEOplE EMplOyED pErCENt OF tOtal

22 Utilities 280 80%

31-33 Manufacturing 55 15�71%

56 Administrative and support, waste 
management and remediation services

10 2�86%

Durham Region Labour Force2 

Durham Region Labour Force 350

Durham Region Labour Force in NAICS 2211 245

Durham Region Employed Labour Force 345

Durham Region Employed Labour Force in NAICS 2211 220

Matrix of Skills Transferability3

Transferability between occupations has been analyzed used the National Occupational Coding system� Judgements have 
been made based on an analysis of available information regarding the overlap of knowledge and skills and labour market 
hiring practices for occupations� There are no direct occupations linked to this occupation based on the matrix of skills 
transferability�
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