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Skills for Success Profile:  
Residential GeoExchange Heat 
Pump System Designer
Residential GeoExchange Heat Pump System Designers design systems that 
transfer energy between ground or water and residential buildings for the purposes 
of heating and cooling. Their design responsibilities include assessing the single-
family house and site, determining the optimal equipment and configuration for the 
system, and collaborating with project-related occupations to ensure quality designs 
and installations. The authority and limitations of designers of GeoExchange heat 
pump systems for single-family houses differ among and within provinces/territories 
according to the authority having jurisdiction.

Skills for Success Profiles provide real-world examples of how individuals use 
the various Skills for Success when performing their daily work activities. These 
Profiles are meant to provide a snapshot of the skills used by job incumbents; additional 
examples of each skill are possible and not every example presented in the profile will 
apply to every job incumbent. 

Learn more on the  
Office of Skills for Success  
(OSS) website. 

Skills for 
Success

Skill for Success: Reading

The ability to find, understand, and use information presented through words, symbols, and images. For 
example, at work we use this skill to read memos, e-mails, reports, instructions, and safety manuals; as 
well as to locate information on forms and drawings.

Why Reading is Important
The changing labour market and advances in technology require reading skills for learning and work. 
Strong reading skills are needed to do our jobs and to work safely, and efficiently. We use reading skills 
to learn other skills, for example, by reading online learning resources. Reading is also important in day-
to-day activities, for example to understand road signs, or to follow the instructions on a medicine bottle. 

Levels of Complexity

LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5

Read relatively 
short texts to 
locate a single 
piece of infor-
mation; follow 
simple written 
directions.

Read more 
complex texts to 
locate a single 
piece of infor-
mation or read 
simpler texts to 
locate multiple 
pieces of infor-
mation; make 
low-level infer-
ences.

Choose and inte-
grate information 
from various 
sources or from 
several parts 
of a single text; 
make low-level 
inferences from 
multiple sources.

Integrate and 
synthesize in-
formation from 
multiple sources 
or from complex 
and lengthy texts; 
make complex 
inferences and 
use general back-
ground knowl-
edge; evaluate 
quality of text.

Interpret dense 
and complex 
texts; make 
high-level infer-
ences and use 
specialized knowl-
edge.

Examples of Reading:
• Scan lists and tables for information. For ex-

ample, they may scan tables in GeoExchange 
heat pump  system equipment and compo-
nent specifications and checklists of techni-
cal specifications to find prices. (1)

• Locate data in schedules. For example, they 
may refer to schedules to find specific infor-
mation about project start and end times. (2)

• Read e-mail messages from co-workers and 
clients. For example, they may read e-mail 
messages from installation forepersons that 

describe project progress. They may read 
e-mail messages from clients who have spe-
cific questions about their systems. (2)

• Read magazines and other periodicals. For 
example, they may read articles in trade 
magazines that describe new technological 
developments and trends in geothermal en-
ergy and GeoExchange heat pump system 
design. (3)

• Review lessons learned documentation 
when preparing designs and quotes for new 
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installations. Lessons learned reports out-
line successes and challenges from previous 
projects and can help to inform opportunis-
tic designs. (3)

• Read paragraphs of text on work orders, con-
tracts, and other forms. For example, they 
may read entries in daily logs and reports 
written by installation forepersons that give 
details about project progress and provide 
sign-off for submission to clients. (3)

• Read documentation and sources of infor-
mation prior to site visits. For example, they 
may review archival records, legal maps, 
land lease documentation, land titles and 
water rights licenses to identify site aspects 
that could limit their system design. (4)

• May read manuals, regulations and standards. 
For example, they may read the ANSI/CSA/ 
IGSHPA Bi-National Standard to learn about 
design specifications and guidelines for resi-
dential GeoExchange heat pump systems. (4)

• Refer to specifications of the distribution sys-
tem that the heat pump will connect to, e.g., 
water-to-air or water-to-water, when deter-
mining the correct type and capacity of heat 
exchanger for their system designs. (4)

• Read technical specifications for project 
equipment and components prior to their 
installation, testing and commissioning. 
For example, they may read detailed speci-
fications for heat pump equipment to learn 

about their individual components, compo-
sitions, and operating norms. They must in-
terpret complex and industry-specific ter-
minology to fully understand equipment 
and component specifications of residential 
GeoExchange heat pump systems. (4)

• Review manufacturer’s specifications for var-
ious equipment and components when de-
signing a system to meet the needs of their 
clients and the requirements of their sites. (4) 

• Review cadastral maps to locate information 
about the parcel of land upon which a pro-
posed system is to be installed. They scan 
the maps to identify property boundaries, 
building footprints, public easements, own-
ership rights, restrictions and other informa-
tion about the site that could impact their 
overall design. (4)

• Read site visit reports to aid in their assess-
ment of the proposed system site. For exam-
ple, they scan the reports to locate essential 
information about the site geology (e.g., for-
mation characteristics and thermal proper-
ties), hydrology (e.g., quantity and quality 
of groundwater, availability of sink location), 
size of land area for trenching, boreholes and 
wells, site access for drilling or excavation 
equipment, and more. They use information 
in the site visit report to inform their oppor-
tunistic designs. (4)

Skills for Success: Writing

The ability to share information using written words, symbols, and images. For example, at work we use 
this skill to fill out forms and write e-mails, instructions, and reports. 

Why Writing is Important
The changing labour market and advances in technology require writing skills that are suitable for dif-
ferent situations and digital platforms. Writing skills are used in many ways.  At work, they can be used to 
write memos, e-mails, or reports. Writing skills are also needed in daily life to fill out a credit card or job 
application. Knowing what to write, how much to write, and in which style to write is important. Writing 
skills ensure our writing is suitable for our purpose, the intended reader, and the context.

Levels of Complexity

LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5

Write less than 
a paragraph to 
organize, remind 
or inform.  

Write brief text 
that is a para-
graph or longer, 
to serve a variety 
of purposes. 
The content of 
writing is routine, 
with little vari-
ation from one 
instance to the 
next.

Write either 
longer or shorter 
pieces to inform, 
explain, request 
information, ex-
press opinions or 
give directions.

Write longer 
pieces, which 
present consider-
able information, 
and which may 
feature a compar-
ison or analysis.

Write pieces of 
any length which 
demand original-
ity and effective-
ness. This includes 
creative writing. 
Appropriate tone 
and mood may be 
as important as 
the content.

Examples of Writing:
• Write brief reminders and notes to co-work-

ers. For example, they may write lists of activ-
ities associated with daily project tasks and 
provide the lists to forepersons and team 
leaders. They may write reminders to admin-
istrative staff about completing daily reports 
and telephone logs. (1)

• Enter data into forms. For example, they 
may fill out federal, provincial, and munic-
ipal forms to apply for work permits. They 
may complete work orders and change or-
ders that indicate installation tasks to be 
completed and revised before forwarding 
the forms to administrative staff and project 
sponsors. (2)

• Write e-mail messages to project installers, 
co-workers, colleagues, and stakeholders. 
For example, they may write e-mail messag-
es to contractors requesting clarification on 
progress and completion of tasks. (2)

• May create tables and charts to gather, orga-
nize and analyze project data such as equip-
ment lists, design specifications, schedules 
and budgets. (2)

• Take notes during site visits. For example, 
they take notes of relevant aspects of the 
proposed site, such as location of existing 
utilities, elevations/topography, location of 
site access points, when conducting their 
site visits to inform their overall designs. (2) 

• Develop materials lists. For example, they de-
velop itemized lists of equipment, equipment 
components and construction materials, in-
cluding detailed information including rele-
vant quantities, unit price and product codes. 
The materials list is often used to develop a 
corresponding cost list which is included 
within a single document. These lists may 
be developed within a spreadsheet, table or 
template. (2)
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Levels of Complexity

LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5

Operations  
Required:  
Only the simplest 
operations are 
required and the 
operations to be 
used are clearly 
specified. Only one 
type of mathemat-
ical operation is 
used in a task. 

Translation:  
Only minimal trans-
lation is required to 
turn the task into 
a mathematical 
operation. All infor-
mation required is 
provided.

Operations  
Required:  
Only relatively 
simple operations 
are required. The 
specific operations 
to be performed 
may not be clearly 
specified. Tasks 
involve one or two 
types of mathemat-
ical operation. Few 
steps of calcula-
tions are required. 

Translation:  
Some translation 
may be required, or 
the numbers need-
ed for the solution 
may need to be 
collected from sev-
eral sources. Simple 
formulae may be 
used.

Operations  
Required:  
Tasks may require 
a combination of 
operations or mul-
tiple applications 
of a single opera-
tion. Several steps 
of calculation are 
required. 

Translation:  
Some translation 
is required but the 
problem is well 
defined. Combina-
tions of formulae 
may be used.

Operations  
Required:  
Tasks involved 
multiple steps of 
calculation. 

Translation:  
Considerable trans-
lation is required.

Operations  
Required:  
Tasks involve multi-
ple steps of calcu-
lation. Advanced 
mathematical 
techniques may be 
required. 

Translation:  
Numbers needed 
for calculations 
may need to be 
derived or estimat-
ed; approximations 
may need to be 
created in cases of 
uncertainty and 
ambiguity. Complex 
formulae, equations 
or functions may be 
used.

Examples of Numeracy:
• May calculate amounts for personal travel ex-

penses. They calculate amounts for travel in 
personal vehicles using per kilometre rates. 
They may add amounts for per diem allow-
ances and meals. (1)

• May total amounts for project supplies, tools 
and parts on purchase orders and requisition 
forms. For example, they may purchase office 
supplies and record the associated costs for 
project accounting personnel. (1)

• Take physical measurements during site visits 
to inform their system designs. For example, 
they may measure the depth of a water body 
to inform the design of a system that uses 
lake water as a heat source and sink. (1)

• Confirm heating and cooling loads when de-
termining type and capacity of heat pump. (1)

• Select number and depth of boreholes for 
loop layout design. (1)

• Calculate number and quantities of equip-
ment, components and construction materi-
als required for a system installation to create 
materials lists and cost sheets for projects. (2)

• Calculate peak and annual ground loads for 
GeoExchange heat pump system. (2)

• Develop specifications for vertical closed-
loop systems, including placement, depth 
and diameters of boreholes, and pipe sizing 
for circuits and runouts. (2)

• Create schedules. For example, they create 
project schedules that detail project design 
and construction phases, tasks, and resourc-
es. They may create material schedules that 
list the construction materials and equip-
ment required to complete their projects. (3)

• May write explanations and descriptions on 
work orders and change order forms. For ex-
ample, they may write explanations for con-
tractors’ equipment problems which lead to 
project delays and provide descriptions of 
measures taken to alleviate the problems. (3)

• May assist clients in completing utility and 
regulatory permitting applications. For ex-
ample, they may assist clients by ensuring 
that wording is complete, project design in-
formation is correct, and the required docu-
mentation is attached to the application. (3)

• May write briefing notes. For example, they 
may write briefing notes for management to 

summarize the activities performed to miti-
gate issues or complaints raised by clients or 
stakeholders. (4)

• Prepare construction and installation draw-
ings and diagrams for the GeoExchange heat 
pump system design. These drawings direct 
the work of the installers and ensure that 
the design is carried out to the clients’ speci-
fications. They accurately translate what the 
design is and how it should be built. Incor-
rect installation and construction drawings 
can result in issues during installation. (4)

• May write tender packages/project propos-
als as part of a competitive bid process. For 
example, they may write formal proposals 
that outline the background of the project, 
the expected benefits of the project, finan-
cial requirements, risks of the project, costs, 
and system design. (4)

Skills for Success: Numeracy

The ability to find, understand, use, and report mathematical information presented through words, 
numbers, symbols, and graphics. For example, at work we use this skill to perform calculations, order 
and sort numbers, make estimations, and analyze and model data.

Why Numeracy is Important
The modern economy requires numeracy skills that go beyond basic arithmetic and understanding 
numbers remains critical to functioning in today’s society. Many jobs require the ability to work with 
numbers and math. For example, we may use numeracy skills to measure materials or count inventory 
at work. Numeracy skills are also needed in a wide variety of daily contexts. For example, we use nu-
meracy skills to manage our finances or to make sense of statistics in the news.
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Skills for Success: Digital

The ability to use digital technology and tools to find, manage, apply, create, and share information 
and content. For example, at work we use this skill to take measurements, create spreadsheets, safely 
use social media, and make online purchases using digital devices such as smartphones, sensors, and 
computers.

Why Digital Skills are Important
Digital technology is being introduced to all jobs and has changed the way we find and share informa-
tion, solve problems, and communicate with others. We need digital skills when we apply other skills 
such as reading, writing, and numeracy to working on computers or online. Digital skills help us keep 
up with changing demands in the modern workplace. In daily life, we need digital skills to be safely con-
nected socially and to make use of online resources and services.

Levels of Complexity

EN
TR

Y 
 

(E
)

Individuals at the entry level can use basic functions of familiar digital devices.

They need guidance to find and evaluate the relevance and reliability of online information,  
and to engage in safe online practices. 

IN
TE

R
M

ED
IA

TE
 

(I
)

Individuals at the intermediate level can use a wider range of functions of familiar and unfamiliar 
digital devices, including customizing devices for specific purposes (e.g., download and use an 
app, set up macros to automate tasks). 

They can find and use relevant and reliable online information and engage in safe online practices.

A
D

V
A

N
C

ED
  

(A
)

Individuals at the advanced level have in-depth knowledge of digital device operations and  
information technology system. 

They can find, use, and build on relevant and reliable online information to improve digital  
processes, including enhancing their own online safety. 

They can assess future digital needs and keep their own digital skills up to date. 

Examples of Digital Skills:
• Use word processing software. For example, 

they may use features of MS Word to write, 
edit and format change orders, contracts, 
progress reports and other documents. (E)

• Use the Internet. For example, they may ac-
cess suppliersè websites to research products, 

download specifications, retrieve assem-
bly and application instructions, and obtain 
corporate information. They may download 
electronic copies of policies and guidelines 
published by regulatory bodies and geother-
mal industry associations. (E)

• Locate data in assembly drawings. For ex-
ample, they may scan assembly drawings of 
GeoExchange heat pump system equipment 
and components to familiarize themselves 
with the size and number of components re-
quired for the system. (2)

• Perform calculations to determine best size 
and layout of submerged closed-loop heat 
exchangers. (3)

• Determine minimum required operating 
flow and temperature range of heat pump 
when designing integration of system with 
building distribution system. (3)

• Develop pricing lists based on system spec-
ifications. For example, they account for the 
item cost and quantity of all equipment, 
components and construction materials re-
quired to complete the system installation, 
as well as applicable taxes. (3)

• Calculate actual energy loss and behaviours 
in building that impact heat loss/gain calcu-
lations. They use the heat loss/gain calcula-
tions to determine the size of heat exchang-
er required in their design. (3)

• Determine total loop length required for 
heating and cooling situations by consid-
ering related values and variables includ-
ing the temperature of surface water, the 
amount of winter ice cover, maximum heat 
rejected to loop during cooling design hour, 
maximum heat extracted from loop during 
heating design hour, spool length/ton of 
unit capacity. (3)

• Calculate, measure and specify specifica-
tions for vertical closed-loop heat exchanger 
systems including placement, depth and di-
ameter of boreholes, pipe sizing for circuits 
and runouts. (3)

• Estimate load requirements of residential 
GeoExchange heat pump system. For exam-
ple, they review previous power bills, calcu-
late expected and future loads, and quality 
of existing infrastructure. These load require-
ments form the basis of the proposed de-
sign. (3)

• Interpret pump curves when designing heat 
exchangers. (3)

• May calculate the dimensions of existing 
buildings, site equipment, components, and 
structures from scale drawings. For example, 
they may check construction drawings to 
make sure a specific location is suitable for 
the proposed system design. (3)

• May interpret scale drawings. For example, 
they may review construction drawings de-
picting several different views of buildings to 
obtain data such as the dimensions of me-
chanical rooms. (4)

• Perform various calculations to design the 
pumping system, including flow rates re-
quired by the heat pump, pressure drops in 
heat pump, heat exchanger and supply/re-
turn headers, and flow rates to obtain transi-
tional and turbulent flow. (4)

• Produce quotes for clients. They consider 
the size and complexity of the system, sim-
ilar past installations and contingencies to 
provide an estimate of the total labour costs 
for the installation.  They itemize each com-
ponent to produce an overall quote for the 
project. (4)

7
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Levels of Complexity

EN
TR

Y 
 

(E
)

Individuals at the entry level can make decisions or solve problems when there are limited or 
familiar variables, all the information is provided, and the stakes are low with few consequences.

They can use their general knowledge and skills to process information, do simple or routine 
troubleshooting if needed, identify the decision or solution, and confirm the issue is resolved.

IN
TE

R
M

ED
IA

TE
 

(I
)

Individuals at the intermediate level can make decisions or solve problems when there are multiple 
well-defined variables, information is not provided but easily identified, and the stakes are moderate 
with some consequences.

They can identify useful information sources, analyze the information, select the best option from 
multiple choices, and evaluate the effectiveness of the solution or decision based on given or 
standard criteria.

A
D

V
A

N
C

ED
  

(A
)

Individuals at the advanced level can make decisions or solve problems when there are many 
complex unfamiliar variables that can be unpredictable or contradictory, little information is  
provided or certain, and the stakes are high with significant consequences.

They can search for information using diverse unfamiliar sources or conduct your own research, 
synthesize and analyze complex information to determine multiple options, select the best option, 
and determine how to assess the effectiveness of the process and solution or decision.

Examples of Problem-Solving:
• Discover that installers are struggling to meet 

deadlines and may be delaying completion 
of the system installation. They meet with the 
installation teams to determine the causes of 
the delays and consider ways to maintain the 
schedule. (E)

• Determine what approvals are required to 
proceed with the design, based on their pre-
vious experience with similar projects and 
jurisdictional requirements. They identify 
the required approvals, such as hydrology 
assessment, soil testing, environmental as-
sessment, and confirm who will be respon-
sible (i.e., design firm or client) for obtaining 
the required permits. (E)

• Determine requirements for specialized test-
ing, such as geological testing, hydrogeolog-
ical testing, soil testing, to confirm the feasi-
bility of their design. (E)

• Evaluate relevant aspects of the site that have 
a direct impact on their design, including 

elevation/topography, available footprint 
for construction, existing utilities, and condi-
tions and features of existing structures. (I)

• Select suppliers for system equipment, com-
ponents and materials. For example, they 
consider various factors such as preferred 
suppliers lists, prices, reviews, past experi-
ence, proximity to job site and availability of 
required type and quantity of equipment. (I)

• Choose equipment and suppliers. For exam-
ple, they check contractors’ product infor-
mation, speak with contractors to determine 
product availability and delivery terms, and 
may gauge other designers’ opinions to se-
lect appropriate suppliers. (I)

• Decide when to seek technical assistance or 
technical expert consultation during the de-
sign phase. For example, they may approach 
fellow designers, engineers, drillers, hydrolo-
gists and other professionals to gather tech-
nical data and obtain explanations when 

• Use communication software. For exam-
ple, they may use communication software 
to create and maintain project contact lists, 
send and receive e-mail and text messages 
and retrieve attachments from contractors, 
suppliers and site workers. They may relay 
information to field crews via their cellular 
telephones. (E)

• Use digital cameras or video recorder to cap-
ture visual images during site visits. (E)

• Use navigation or mapping applications. For 
example, they may use a global positioning 
system (GPS) when conducting site visits. (E)

• May use database software. For example, 
they may use database software to view and 
retrieve data which describes the procure-
ment, delivery, and installation of suppliers’ 
equipment on project sites. They may enter 
data to record vendor and supplier names, 
addresses, equipment lists, and staff com-
plement. (I)

• May use spreadsheet software. For exam-
ple, they may enter quantitative data into 
spreadsheets and apply formulae within the 
spreadsheet to determine system loads. (I)    

• May use geographic information systems 
(GIS) to obtain topographical information 
about proposed installation sites when de-
signing GeoExchange heat pump systems. (I)

• May use financial software. For example, 
they may use accounting functions to con-
solidate project spending and monitor proj-
ect finances related to labour, consulting, 
inventory, and equipment. They may use ad-
vanced functions to forecast project costs 
and create accurate cost estimates. (I)

• Use design software. For example, they use 
specialized design software to develop, re-
vise and save their GeoExchange heat pump 
system designs in a digital format. (A)

Skills for Success: Problem-Solving

The ability to identify, analyze, propose solutions, and make decisions to address issues; monitor suc-
cess; and learn from the experience. For example, at work we use this skill to make hiring decisions, 
select courses of action, and troubleshoot technical failures.

Why Problem-Solving is Important
Every day we use information to make decisions, solve problems, and take actions. This can include 
thinking about different ways to complete a task and choosing the best solution or deciding what to 
do first when several activities are competing for our attention. The ability to think, make decisions, 
and solve problems effectively can improve the way we carry out activities, and meet goals and dead-
lines at work or in other daily life situations. Strong problem-solving skills help us gather the right infor-
mation, to identify and solve problems and make better decisions. As we learn from these experiences, 
we strengthen our problem-solving skills and more quickly and effectively adapt to change.

9
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ground, surface water or ground/ocean/lake 
water is the best option for the heat source 
and sink, they take various factors into con-
sideration, including permitting require-
ments, ownership, quantity and quality of 
source, soil conditions and temperatures. 
They select the most suitable option based 
on their thorough evaluation. Selecting the 
most suitable option allows for the design of 
a sustainable system that performs well and 
avoids unnecessary costs for the client. (A)

• Evaluate the rationality of change requests 
made by installers, clients, and project man-
agers. They consider the need for the chang-
es, the feasibility of performing tasks as-
sociated with project changes in terms of 
time and budget and the degree to which 
they think the changes will satisfy terms of 

contracts. They gather information by dis-
cussing changes with installers, clients and 
project managers and reviewing past related 
design project data. (A)

• Decide to make design changes during the 
installation phase. They consider implica-
tions of the proposed changes to the other 
aspects of the design; determine potential 
options, including replacing equipment, re-
locating the installation, re-orienting equip-
ment, changing the size of the equipment; 
consider the viability of the options, includ-
ing availability, and additional costs and ap-
provals. They often present these potential 
options to all project stakeholder and make 
recommendations and decisions based on 
the best course of action. (A)

Skills for Success: Communication

The ability to receive, understand, consider, and share information and ideas through speaking, listen-
ing, and interacting with others. For example, at work we use this skill to discuss ideas, listen to instruc-
tions, and serve customers in a socially appropriate manner. 

Why Communication is Important
Strong communication skills help us share information in a way that others can clearly understand. 
We also need strong communication skills to listen to, pay attention to, and understand others.  
In all jobs, communication skills are important for developing good working relationships with co- 
workers and clients, including those from different backgrounds and cultures. We also need these skills 
to work effectively in a team, and to gather and share information while problem-solving.

Levels of Complexity

EN
TR

Y 
(E

)

Individuals at the entry level can interact with familiar people or a small number of diverse  
unfamiliar people to share information to complete routine independent tasks. 

They can maintain cooperative respectful behaviours toward others and minimize conflict.

design tasks fall outside their specific techni-
cal expertise. (I)

• Assess feasibility of potential system options 
for the site by considering various factors 
including heating and cooling loads, heat 
pump options, existing or planned distribu-
tion system and different types of heat ex-
changers available. (I)

• Determine size and type of heat pump based 
on design criteria and goals of the client, e.g., 
reduced upfront or operational costs. (I)

• Select appropriate data monitoring solution 
based on availability of monitoring in the 
area (e.g., manufacturer or third-party mon-
itoring) and what data elements the client 
wishes to monitor (e.g., power consumption, 
fluid flow rate through loop field, tempera-
tures, efficiencies). (I)

• Determine the optimal size of a submersible 
pump in a supply well by interpreting pump 
curves, identifying the minimum size of pump 
that can provide the flow rate required by the 
heat pump, meet the heat pump’s required en-
tering water temperature, overcome pressure 
drop in heat pump and supply/return head-
ers, and supply enough water for heat pump 
and for domestic water requirements. (I) 

• Determine the best location for the heat 
pump within a mechanical room when in-
tegrating the GeoExchange system with a 
building’s distribution system. They consid-
er the efficiency of the existing distribution 
system, the ease of access to filters and ac-
cess panels, balance between efficiency in 
system and convenience of operation and 
maintenance and providing sufficient space 
for water, electrical and duct connections. (I)

• Analyze various heat exchanger options to 
select the one best suited to the site and the 
building’s heating/cooling load. By identify-
ing the most suitable option, they are able 

to create a sustainable system that performs 
well and avoids unnecessary costs. (A)

• May discover during site visits and conver-
sations with installers that a GeoExchange 
heat pump system has not been complet-
ed according to design specifications. They 
consult with installation contractors and re-
view design drawings and specifications to 
identify the deficiencies, review safety risks 
and tolerances and ask technical experts for 
opinions about solutions. (A)

• Assess the completeness and quality of sys-
tem designs completed by fellow designers. 
For example, they may review design plans, 
quotes and materials lists. They may call in 
technical experts to test equipment after in-
stallations to determine if equipment is func-
tioning correctly and visually inspect work ar-
eas to ensure commissioning is complete. (A)

• Determine loop lengths when designing a 
vertical closed-loop heat exchanger. For ex-
ample, they consider various parameters, 
such as peak and annual ground loads, un-
distributed earth temperatures at proposed 
heat exchanger depth, thermal conductivity 
and diffusivity of the soil, long-term ground 
effect, and pipe resistance to heat transfer. 
After considering all factors they can deter-
mine the required loop length for maximum 
efficiency. (A)

• Evaluate new and innovative methods and 
processes to use in their designs. For exam-
ple, they may examine associated costs, ex-
pertise required for installation, and efficien-
cies of innovative systems and components. 
They review these criteria to determine the 
feasibility of integrating new methods and 
processes into their designs. (A)

• Evaluate various heat source and sink options 
to determine the best type of heat exchang-
er for a residential GeoExchange heat pump 
system. For example, when determining if 
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IN
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M
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(I
)

Individuals at the intermediate level can work with familiar and diverse unfamiliar groups of 
people to coordinate tasks or work together to achieve simple or well-defined goals. 

They can support and adapt to others when appropriate and manage conflicts when needed.

A
D

V
A

N
C

ED
 

(A
)

Individuals at the advanced level can work in large teams of diverse people to achieve complex 
goals that might involve unpredictable situations.

They can take on responsibility for integrating work, coaching and motivating others, managing 
conflicts, and evaluating and improving teamwork.

Examples of Communication:
• Discuss ongoing work with co-workers. For 

example, they may talk to administrative as-
sistants to obtain telephone messages and 
gather information about invoices. They may 
speak to forepersons and installers about 
project status and task progress. (E)

• Communicate with specialized consultants, 
e.g., biologists, hydrologists, geologists, to 
schedule visits for site assessments to inform 
their designs. (E)

• Engage with local contractors, e.g., drillers, 
system installers, to discuss geographical 
conditions, drilling feasibility and budget  
estimates. (E)

• Communicate with drilling contractors to ob-
tain specifications about drilled wells includ-
ing GPM of supply well, depth and diameter 
of wells, and size, location and orientation of 
pick-up/discharge points, if applicable. (E)

• Communicate with equipment manufactur-
ers. For example, they may engage with the 
heat pump vendor to review design plans, 
receive specification sheets, and collective-
ly select the heat pump based on the design 
criteria and goals or the client/system. (I)

• Consult with internal/external clients to dis-
cuss system requirements. For example, they 
meet with clients during pre-design phase to 

discuss goals/purpose of the system, scope, 
budget, financing (if applicable), activities 
completed to date (e.g., zoning, approvals), 
and anticipated timelines for completion. (I)

• Provide advice and guidance for individuals 
looking to install a residential GeoExchange 
heat pump system. They work with the client 
to determine the goals of the system (e.g., 
reduced operational costs, higher efficiency, 
net-zero), and discuss various options based 
on their needs and budgets. (I)

• Present design proposals to potential clients. 
For example, when in a competitive bid pro-
cess, designers may be required to present 
their proposed designs to clients, being sure 
to articulate the details and benefits of the 
design using common language to ensure 
comprehension. (I)

• Consult with installers in the field who are 
installing their designed systems. For exam-
ple, they may communicate with installers 
to receive updates on progress, to answer 
questions or to troubleshoot design issues 
in the field. (I)

• Participate in group discussions. For exam-
ple, they attend staff meetings with fellow 
designers, installers and personnel to discuss 
project tasks and obtain current information. 

They may take part in project completion 
meetings with clients and other stakehold-
ers to share insights about their experiences, 
successes, and areas for improvement. (I)

• May discuss products, prices and deliveries 
with suppliers and contractors. For example, 
Residential GeoExchange Heat Pump System 
Designers overseeing small infrastructure 
projects may ask suppliers of materials for 
prices and lead times. (I)

• May speak to the public to provide informa-
tion about GeoExchange heat pump systems. 
For example, they may speak to landowners, 
business owners and community residents to 
provide information about nearby projects. 
They use their expertise to answer questions 
carefully and work to gain public trust and 
interest by speaking honestly and sincerely 
about the benefits of geothermal energy. (A)

• May negotiate with clients and suppliers. 
For example, they may meet with clients dis-
cuss re-financing possibilities for project cost 

overruns due to system redesigns in the field. 
They may speak to suppliers about costing 
options for various equipment and compo-
nents. (A)

• Consult with fellow designers to obtain their 
input on technical topics and challenging de-
signs. For example, they may talk to other de-
signers or engineers with specific technical 
knowledge to troubleshoot equipment and 
component installations that are not work-
ing properly. They ask questions to ensure 
they understand complex technical theory 
related to geothermal energy generation and 
obtain colleagues’ opinions and perspectives 
regarding the causes and solutions to project 
design challenges. (A)

• May present information and progress up-
dates to clients, project sponsors, design and 
engineering colleagues on project topics 
such as budgets, project scope descriptions, 
and installation progress. They field ques-
tions and offer professional opinions. (A)

Skills for Success: Creativity & Innovation

The ability to imagine, develop, express, encourage, and apply ideas in ways that are novel, unexpect-
ed, or challenge existing methods and norms. For example, at work we use this skill to discover better 
ways to complete tasks, to develop new products, and to deliver services in a new way.

Why Creativity and Innovation is Important
Creativity and innovation skills help us come up with new, unique, or “outside the box” ideas or to 
approach something completely differently than in the past. A curious mindset that finds inspiration 
from a broad range of experiences and perspectives helps develop creativity and innovation skills. 
Employers are increasingly seeking people who can apply creativity and innovation skills to their work 
in our increasingly diverse settings, and to come up with new solutions or approaches to tackling  
challenges. With strong creativity and innovation skills, we can also support and inspire others to do 
the same.
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Levels of Complexity
EN

TR
Y 

 
(E

)
Individuals at the entry level can generate a limited number of novel ideas under guidance  
and support. 

They are open to applying new ideas but are quick to revert to norms and habits when the new 
ideas fail or face uncertainties.

IN
TE

RM
ED

IA
TE

  
(I

)

Individuals at the intermediate level can generate a larger number of novel ideas on their own. 

They acknowledge and work with uncertainties, accept failures, and learn from failures to  
improve their ideas. They are receptive to new ideas from others.

A
D

VA
N

CE
D

 
(A

)

Individuals at the advanced level can generate a wider range of novel ideas, with diverse  
dimensions of originality. 

They evaluate limitations of novel ideas and find ways to improve them to minimize failures  
and uncertainties. They facilitate an environment for others to be creative and innovative.  

Description:
Residential GeoExchange Heat Pump System Designers are inherently creative and innovative. They 
constantly use their knowledge and expertise to design systems that meet specific client require-
ments, optimize performance, and operate efficiently for long-term benefit. They must creatively find 
ways to manage various topographical and geographical elements, and structural and infrastructure 
challenges to create opportunistic designs. They must remain agile throughout the design and in-
stallation cycle to troubleshoot issues that may arise; brainstorm innovative approaches to maximize 
system efficiencies; and provide the guidance required to ensure that GeoExchange heat pump sys-
tems are installed on-time, in-scope and on-budget. Residential GeoExchange Heat Pump System 
Designers play a critical role in putting client needs and wants into action. (Advanced)

Skills for Success: Collaboration

The ability to contribute and support others to achieve a common goal. For example, at work we use 
this skill to provide meaningful support to team members while completing a project.

Why Collaboration is Important
Today people are more connected within communities, across the country, and around the world. 
Modern workplaces are more diverse, and many jobs require us to work with others from different 
backgrounds and cultures to complete tasks and solve problems. It is important to be able to work 

respectfully with people who have different professions, experiences, cultures, and backgrounds. 
Collaboration skills help us perform better in a team by understanding how to support and value oth-
ers, manage difficult interactions, and contribute to the team’s work. Strong collaboration skills help us 
build and maintain positive relationships with others at work, in school, and in other parts of our lives.

Levels of Complexity

EN
TR

Y 
 

(E
)

Individuals at the entry level can interact with familiar people or a small number of diverse  
unfamiliar people to share information to complete routine independent tasks. 

They can maintain cooperative respectful behaviours toward others and minimize conflict. 

IN
TE

RM
ED

IA
TE

  
(I

)

Individuals at the intermediate level  can work with familiar and diverse unfamiliar groups of 
people to coordinate tasks or work together to achieve simple or well-defined goals. 

They can support and adapt to others when appropriate and manage conflicts when needed.

A
D

VA
N

CE
D

 
(A

)

Individuals at the advanced level can work in large teams of diverse people to achieve complex 
goals that might involve unpredictable situations. 

They can take on responsibility for integrating work, coaching and motivating others, managing 
conflicts, and evaluating and improving teamwork.  

Description: 
Residential GeoExchange Heat Pump System Designers coordinate and integrate their work tasks with 
fellow designers, installers and contractors to complete their projects. During the design phase, they 
will often seek input and advice from other designers, project managers, engineers, contractors, pro-
fessionals and installers. The designs that they create direct the work of installers and contractors, and 
they may oversee the work of various installation teams. They are consistently in communication with 
equipment suppliers and manufacturers and may also remain in contact with clients throughout the 
installation of their designs. (Intermediate)

Skills for Success: Adaptability

The ability to achieve or adjust goals and behaviours when expected or unexpected change occurs, by 
planning, staying focused, persisting, and overcoming setbacks. For example, at work we use this skill 
to change our work plans to meet new deadlines, to learn how to work with new tools, and to improve 
our skills through feedback.
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Why Adaptability is Important
Major changes in society are affecting how we work, live, and learn and requiring us to constantly 
adapt to change. Strong adaptability skills will help us deal effectively with change and to learn new 
skills and behaviours when needed, stay focused on our responsibilities and goals, and not giving up 
when situations are difficult. They will help us stay positive and manage the stress that can come from 
change in the workplace, community, and our lives at home.

Levels of Complexity

EN
TR

Y 
 

(E
) Individuals at the entry level can follow direction to adjust and complete plans, tasks, and goals 

in response to expected and unexpected changes requiring minor adjustment or learning that 
is provided. They can stay positive, persist, and manage emotions in response to minor stress. 

IN
TE

RM
ED

IA
TE

  
(I

)

Individuals at the intermediate level can adjust and complete plans, tasks, and goals with some 
supervision in response to expected and unexpected changes requiring moderate adjustment 
or learning with some resources provided. They can stay positive, persist, and manage emo-
tions in response to moderate stress. 

A
D

VA
N

CE
D

 
(A

)

Individuals at the advanced level can adjust plans, tasks, and goals independently in response 
to expected and unexpected complex changes requiring significant adjustment or learning 
that is self-directed using diverse resources. They can stay positive, persist, and manage emo-
tions in response to high stress. 

Description: 
Residential GeoExchange Heat Pump System Designers set their own work priorities and plan their 
daily activities within the framework of project schedules and deadlines. They must manage their time 
effectively to produce high quality designs on time and according to client requirements and spec-
ifications. Their work can be interrupted by unpredictable issues such as requested design changes, 
equipment backorders, installation issues and work delays caused by external factors such as weather 
and geographical/topographical challenges. They must be proficient at revising their priorities and 
adapting designs to achieve required results.

Residential GeoExchange Heat Pump System Designers must continually update their skills to suc-
ceed in their work. They must be able to process and integrate information related to advancements in 
GeoExchange heat pump system functionality into their skillsets and keep up-to-date with standards 
and regulations. Much of their learning is self-directed as they may read professional journals and 
books related to their fields. They may also expand their continuous learning initiatives to encompass 
other areas of expertise relating to their projects and to broaden their knowledge base. (Advanced)

Notes
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Skills for Success are the skills needed to participate and thrive in learning, 
work and life.

Skills for Success include skills that are foundational for building other skills 
and knowledge and are important for effective social interaction. These skills 
overlap and interact with each other, and with other technical and life skills. They 
are inclusive and can be adapted to different contexts.

Skills for Success are for everyone – employers, workers, training providers,  
governments and communities.

This project is funded by the Government of Canada’s 
Sectoral Initiatives Program.


