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1. Introduction 
 

1.1 Background and Context 

Since 2010, the Township of Ignace (the Township or Ignace) has been involved in a process of learning 

ŀōƻǳǘ ǘƘŜ bǳŎƭŜŀǊ ²ŀǎǘŜ aŀƴŀƎŜƳŜƴǘ hǊƎŀƴƛȊŀǘƛƻƴΩǎ όb²ahύ !ŘŀǇǘƛǾŜ tƘŀǎŜŘ aŀƴŀƎŜƳŜƴǘ ό!taύ 

Project (the Project) for the long-ǘŜǊƳ ƳŀƴŀƎŜƳŜƴǘ ƻŦ /ŀƴŀŘŀΩǎ used nuclear fuel. The two remaining 

siting areas in the process are the Ignace Area and the South Bruce Area. The NWMO plans to complete 

all preliminary assessment work and to select one siting area to host the APM Project by 2023. 

Preliminary studies suggest that the Project can be implemented safely in the Ignace area for a 

repository that will contain and isolate used nuclear fuel from people and the environment for the long 

timeframes required.  

Studies have been ongoing since 2010; however, further studies are required to fully assess the 

potential socio-economic impacts of the APM Project. Building on previous work and engagement 

completed to date, the NWMO and the Township of Ignace are working together to prepare a suite of 

community studies that will be shared. The list of socio-economic community studies is included in 

Appendix A. The information acquired through these studies is expected to help the Township of Ignace 

leadership and residents make informed decisions about whether the Project is a good fit for their 

community, and if they are willing to consider hosting it and under what circumstances and terms.  

Community studies will ultimately inform the Project hosting agreement between the NWMO and the 

Township of Ignace. As well, they will provide pertinent information for agreements with the City of 

Dryden and potentially other regional agreements.  
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1.1.1 Land Acknowledgement 
It is acknowledged that the lands and communities discussed in this report are primarily situated on the 

traditional territory of the Anishinaabe people of Treaty 3, and the Métis Nation. 

Note to Reader 

This and other community studies are preliminary and strategic in nature, all intended to identify possible 

consequences (e.g., to vulnerable populations, to local business opportunities and for local and regional 

job creation) in the Township of Ignace, and other local and regional communities. Using information 

about the APM Project known at this point in time, these community studies will describe a range of 

possible consequences that are the subject of specific and separate studies. For each possible 

consequence, potential options and strategies will be offered to leverage opportunities and/or mitigate 

possible negative consequences/effects. 

It is important to note that these community studies (developed collaboratively by NWMO and the 

Township of Ignace) being investigated at this time are not the formal or final baseline or effects studies 

that will be part of the Impact Assessment as conducted under the regulatory process for the APM Project 

governed by the Impact Assessment Agreement of Canada. Effects assessment will be undertaken at a 

later date following the conclusion of the siting process, and the initiation of the formal regulatory 

process.  

Community studies will ultimately inform the APM Project hosting agreement between the NWMO and 

the Township as Ignace. As well, they will provide pertinent information for agreements with the City of 

Dryden and potentially other regional agreements. The study will: 

a) Explore in more detail the questions, aspirations and topics of interest expressed by the 

community through the Township of Ignace project visioning process; 

b) Assist the NWMO and the Township of Ignace in developing and identifying possible programs 

and commitments that ensure the Project will be implemented in a manner that fosters the well-

being of the Township of Ignace and communities in the Ignace Area and the region; 

c) Advance learning and understanding on topics of interest to communities in the Ignace Area and 

the region; and  

d) Provide the community with information it has requested to help them make an informed 
decision in the case of the Township of Ignace and continue to inform dialogue with communities 
in the Ignace Area and region prior to the conclusion of the site selection process in 2023.  

The NWMO is committed to working collaboratively to ensure questions, concerns, and aspirations are 

captured and addressed through continuous engagement and dialogue. 

The NWMO will independently engage with Wabigoon Lake Ojibway Nation and other Indigenous 

communities to understand how they wish to evaluate the potential negative effects and benefits that the 

Project may bring to their communities. 
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1.2 Scope and Purpose 

Should Ignace advance as the community that will host the APM facility, an immediate question will be, 

where will NWMO employees live?  Could they obtain accommodation in Ignace and Local Study Area?  

Would new housing be required?  When?  What type of housing?  How many housing units would be 

required?  Who would build the homes? What are the implications for housing the current residents of 

Ignace, particularly for those who are vulnerable?   

The Housing Study is one of the community studies focused on the municipalities. Its objective is to 

evaluate supply and demand for housing, as well as the potential for housing development in Ignace and 

the Local Study Area. This study characterizes and describes how the Project will impact the housing 

supply and demand of the Local Study Area, as well as describe options to enhance benefits of the 

Project and mitigate potential negative impacts on housing. 

The specific objectives of this study are to identify: 

¶ Housing that is available in proximity of the Project. 

¶ Serviced and serviceable residential lands in proximity of the Project. 

¶ Potential for expansion of serviced or serviceable lands to enable accommodation of the Project 

workforce within Ignace. 

¶ Strategies that could be implemented during the Project to influence worker choice to seek 

accommodation in Ignace. 

 

LƎƴŀŎŜΩǎ tǊƻƧŜŎǘ ±ƛǎƛƻƴ όнлнлύ1 states that the APM Project must foster well-being in areas that are 

important to the community. Priorities in relation to the Housing Study identified by the community 

include: 

¶ Enhancement of existing facilities and the development of new infrastructure is important in 

attracting new residents to the community and retaining current residents.  

¶ This includes consideration of housing, transportation infrastructure, community aesthetics, and 

recreation facilities.  

¶ Expanding real estate development including upgrading existing housing stock to support 

managed population growth. 

 

 

1.3 Spatial Boundaries 

The spatial boundary used to frame this study is the Local Study Area. 

The Local Study Area is set out in Figure 1. It focuses on the communities surrounding the Township of 

Ignace as well as Ignace itself. The communities within the Local Study Area are all within approximately 

a one-hour drive of the Project site and persons residing in this area could commute to the Project site 

on a daily basis. The Local Study Area is comprised of Township of Ignace, City of Dryden, Municipality of 

 
1 InterGroup Consultants Ltd. (2020). Ignace Project Visioning Community Conversations. 



    

4 
Ignace Area Community Studies ς Economics and Finance                                                                                                                                                      
Housing Study  

Machin, Municipality of Sioux Lookout, Melgund Local Services Board, and Wabigoon Local Services 

Board. 
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Figure 1 Local Study Area 
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Table 1 outlines the Local Study Area (as defined in the Work Plan and this Housing Study Report) and 

associated available GeoWarehouse data. Due to data shortages for the Melgund and Wabigoon Local 

Services Boards, these areas were not included in the Housing Study Report. The areas for 

GeoWarehouse data have been mapped out manually and therefore may include or exclude some home 

sales (GeoWarehouse is defined in Section 2.2).  

 

Table 1 Local Study Area Data Mapping 

Local Study Area 
(Work Plan) 

Local Study Area 
(Report) 

Statistics Canada Census 
Division/Subdivision 

Housing Data Notes 

Ignace Ignace Census Subdivision GeoWarehouse 
polygon  

 

Dryden Dryden Census Subdivision GeoWarehouse 
polygon  

 

Machin Machin Census Subdivision GeoWarehouse 
polygon  

 

Sioux Lookout Sioux Lookout Census Subdivision GeoWarehouse 
polygon  

 

Melgund Local 
Services Board 

Melgund Local 
Services Board 

 GeoWarehouse 
polygon  

Only 
Geowarehouse 
data available 

Wabigoon Local 
Services Board 

Wabigoon Local 
Services Board 

 GeoWarehouse 
polygon  

Only 
Geowarehouse 
data available 

 

 

1.4 Temporal Boundaries 

Three temporal boundaries define the critical horizons of the Project for this study. 

a. Pre-Construction ς 2028 to 2032 

b. Construction ς 2033 to 2042 

c. Operations ς 2043 to 2088  

 

The demand for APM housing will change over time.  During the early pre-construction days, the 

demand for temporary and rental housing will be strong.  There will need to be time to construct both 

rental and permanent owned housing.  Employees will need a place to stay while this housing is being 

built.  Developers and contractors will need to come to Ignace early to build the homes.  Hotel and 

motel accommodation will also be required and a construction camp at the Revell site will need to be 

started.   

During the beginning of the construction phase, the Centre of Expertise will be complete and workers 

will come from across Northern Ontario and places further afield to construct the APM facility.  There 

will be housing associated with the Centre of Expertise and new single-family homes, townhouse units 

and multi-ŦŀƳƛƭȅ ƘƻǳǎƛƴƎ όōƻǘƘ ƻǿƴŜŘ ŀƴŘ ǊŜƴǘŀƭύ ǿƛƭƭ ŎƘŀǊŀŎǘŜǊƛȊŜ LƎƴŀŎŜΩǎ ƘƻǳǎƛƴƎ ǎǘƻŎƪΦ  ¢ƘŜǊŜ Ƴŀȅ 
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be a private sector interest to build a new hotel such as a Hampton Inn or Best Western type of 

accommodation.  A construction camp will be constructed for construction workers. 

In the operations phase, there will be significantly more owned and rental housing in Ignace to 

accommodate growing numbers of permanent workers and their families.  The existing Ignace housing 

stock ς pre-APM decision - is old and in need of renovation.   New housing will continue to be 

constructed over the course of the Project.  Workers may also be located within the Local Study area 

communities.  A campus around the Centre of Expertise will also accommodate workers. 

Pre-construction will be closely associated with permitting and licensing activities and will involve both 

on-site and off-site initiatives. An office and Centre of Expertise will be made operational in Ignace by 

2028. Site preparation and other Pre-Construction activities will end with the commencement of 

construction activities. 

The Construction phase of the Project will begin in 2033 once permits and licenses have been obtained. 

This phase will extend for 10 years. Following the completion of construction, site operations will 

commence in 2043 and will continue through to monitoring.  

The quantity, type and timing of labour required for these Project phases will influence the demand for 

housing. These are described in Table 2. 

 

Table 2 Project Labour Requirements by Phase and Labour Type 2 

 

 

While the type and quantity of labour is depicted in Table 2, residency scenarios are in Table 14 and 

Table 15. 

 

 

 
2 Nuclear Waste Management Organization (NWMO). (2021). Community Studies Planning Assumptions. November 2021. 
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2. Methodology 
 

2.1 General Approach 

The general approach for completing the Housing Study can be summarized in the following series of 

steps: 

a. Review a variety of data sources to assemble housing statistics for the study area. 

b. Study the NWMO project parameter data to determine the Project accommodation 

requirements across the three Project phases. 

c. Conduct interviews with knowledge holders to understand area housing capacities, trends and 

issues. 

d. Review available growth strategies for communities within the Local Study Area to gain insight 

into future population and housing forecasts. 

e. Review baseline housing conditions and Project housing projections to determine the impact of 

the Project on housing needs. 

 

 

2.2 Data Collection Information Sources 

Data was collected from the following sources: 

¶ Statistics Canada data were used to assemble housing statistics from 2001 to 20163. 

¶ Manifold Data Mining Inc. (hereafter referred to as Manifold) data were used to construct 

housing profiles current to 2020 for the Local Study Area. Manifold retrieves their data from 

Statistics Canada and Numeris4. 

¶ Data on the local area housing market were compiled from the Thunder Bay Real Estate Board, 

GeoWarehouse and Manifold5. GeoWarehouse is a centralized property information source that 

provides detailed reports on property parameters, neighbourhood sales, and demographic 

reports. 

¶ Growth strategies and Official Plans were consulted to determine housing projections for the 

Local Study Area communities. 

¶ A variety of published documents from municipal economic development departments, 

planning departments and housing agencies and area developers were used to understand the 

workings of the area housing markets (see Appendix B for a list of relevant planning 

documents)6. 

 

 
3 Statistics Canada. (2016). Retrieved online June 6, 2022, from Statistics Canada: https://www12.statcan.gc.ca/census-
recensement/2016/dp-pd/prof/index.cfm?Lang=E 
4 Manifold Data Mining Inc. (2022). Retrieved online January 1, 2022, from Manifold:  
https://app.polarisintelligence.com/profile/showreport?comparison_session=true&_locale=en&component_name=comparison_list  
5 GeoWarehouse. (2022). Property Report. Retrieved February 8, 2022 from https://www2.geowarehouse.ca/ 
6 Township of Ignace. (2020). Township of Ignace Official Plan Schedule B, City of Dryden. (2012). Official Plan Schedule A, 
Municipality of Sioux Lookout. (2018). Municipality of Sioux Lookout Zoning Bylaw.   
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2.2.1 Knowledge Holder Interviews 

Interviews were conducted with economic development organizations, housing contractors, area 

employers, planning officials, municipal administrators, the regional construction association and local 

developers to gain insight into housing characteristics and issues in the Local Study Area. The inventory 

of knowledge holders interviewed is set out in Appendix C. The rationale for who was interviewed was 

in large part based on ǘƘŜ ŀǳǘƘƻǊǎΩ professional experience and knowledge of the types of agencies and 

personnel most likely able to provide insight into the housing characteristics of the Local Study Area.  

 

2.2.2 Ignace and Area Working Group 

To support the baseline and community studies work, comments were obtained from the Ignace and 

Area Working Group (IAWG).  The IAWG is made up of the Township of Ignace staff and leaders and a 

diverse range of staff from municipalities, service providers, businesses, civil society, and other interests 

- both local and regional. Consultants ǇǊŜǇŀǊŜŘ ŦŜŜŘōŀŎƪ ǊŜǇƻǊǘǎ ƴƻǘƛƴƎ ǘƘŜ L!²DΩǎ ƛƴǇǳǘ on the housing 

study baseline and options.  

The collection of community knowledge was supported through the IAWG throughout the community 

studies to ensure local perspectives were considered.  

 

 

2.3 Assessment 

To anticipate housing requirements many factors are in play.  Questions to be answered include: can the 

existing housing supply in Ignace and other communities in the Local Study area accommodate workers?  

Are there contractors who can build the housing and at what price? What will be the demand for 

housing from families, who are not associated with the APM?   

Accordingly, the framework for this analysis is grounded in housing demand and supply. These two 

factors interact to determine changes in housing over the time periods. Reviewing both factors together 

help describe a communityΩǎ ability to house local residents and workers. The following provides more 

details on our analysis framework: 

 

1. Housing supply includes factors such as available housing stock, the extent to which land can be 

used for future housing stock, and the costs of construction. 

2. The current and projected housing supply in the Local Study Area was derived from statistical 

data, documents and insights garnered through interviews.  

3. Housing demand is driven by local population growth, economic growth (both with and without 

the APM Project), prices, household size and wealth, community amenities and other factors.  

4. The demand for housing was derived from Project labour force requirements set out by NWMO 

for each phase of the Project, Project residency assumptions and workforce residency targets 

developed by the Township of Ignace. 
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5. Superimposing the Project housing requirements on the housing supply profiles provided the 

basis for assessing area capabilities to accommodate Project housing requirements.   

 

 

2.4 Linkages to Other Studies   

This study is closely linked with the following Community Studies currently underway: 

Study Name Objective 

Community and Culture Study To develop scenarios and ideas about how the 
community and its culture might be impacted by 
the implementation of the APM Project. 
 

Economic Development Study To determine pre-construction economic 

development opportunities and extrapolate 

these opportunities to the construction and 

operations phases. 

Health, Recreation and Social Programs Study To determine population dynamics, strategies to 
attract and retain working residents, 
considerations to protect vulnerable sub-groups, 
and enhancements required for social 
services and health care. 
 

Ignace Municipal Finance Study To determine the likely potential local tax 
revenue implications and potential increased 
municipal costs associated with the APM Project. 
 

Infrastructure Study To collect information related to existing water, 
sewer, roads, community recreation, social 
service facilities, capacity, demand, and needs. 
 

 

This study should be read in conjunction with these other studies to fully appreciate and understand the 

housing market in the Local Study Area.  The findings in this Study will provide insight into the local 

housing supply and demand markets during the Pre-Construction, Construction and Operations phases 

of the Project. 
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3. Existing Conditions 
 

Looking at existing housing conditions is an appropriate starting point.  What housing is currently 

available?  What is the condition of the housing, because housing in poor condition will be less 

satisfactory?  How many homes are available for purchase and rental?  What housing might be available 

on a seasonal basis?  Are local municipalities prepared to accept new growth in terms of having serviced 

land available? 

This section summarizes existing housing conditions for the Local Study Area where data and 

information from the key informant interviews are available. When possible, future projections (in the 

absence of the APM Project) are also included. 

The existing conditions are presented according to the assessment framework of supply and demand. 

An overall assessment of the key challenges and issues concludes this section.  

 

 

3.1 Housing Supply  

There are not enough homes in Ignace to accommodate NWMO APM workers.  Throughout the Local 

Study Area all the major employers interviewed stated that the lack of housing is a challenge for 

attracting workers in Northwestern Ontario.  Homes are aging and compared to housing across the 

Province, a higher percentage of homes need repair.  Rental housing is limited, particularly in Ignace 

where most of the homes are single family homes.  Some homes are unoccupied as their homeowners 

may have a second home elsewhere or have a seasonal use for the home.  A high percent of residents in 

the Local Study Area are paying more than they can afford for housing.  NWMO and the Township of 

Ignace will need to pay attention to whether new housing will exacerbate affordability for existing 

residents.  Additional high-end rental properties may result in less accessible housing options for 

vulnerable people. Dryden and Sioux Lookout have more housing than Ignace although both 

communities have similar affordability challenges.  On a positive note, most municipalities in the Local 

Study Area have lands available for new housing. 
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Figure 2 Housing Supply 

 

 

 

In 2016 there were a total of 7,110 dwellings, occupied and unoccupied in the Local Study Area. In 2020, 

there are 6,710 occupied housing units across the Local Study Area, with most of them (70 percent) 

being owner occupied and the remainder (30 percent) are tenant occupied. The rental units are largely 

concentrated in Dryden and Sioux Lookout (92 percent), while Ignace accounts for a small proportion (4 

percent) of these accommodations.  

There are a small number of housing units in Ignace being used for short-term rentals and seasonal 

housing.   These homes could potentially provide short term accommodation for NWMO workers. At the 

moment, long term rentals are relatively scarce in Ignace, while greater inventories are available in 

Dryden and Sioux Lookout. 

The housing stock in Ignace was mostly constructed during 1961 to 2000, and is predominately 

composed of single, detached homes. The largest concentration of housing built post 2000 is in Sioux 

Lookout. Together, Dryden and Sioux Lookout have the largest number and proportion of housing 

options that are not single detached homes (i.e., the most semis, duplexes, row, apartment, movable, 

and other dwellings are in these two Municipalities). 

A higher proportion of housing stock in the Local Study Area was found to require major repairs (10 

percent), compared to the Provincial average (six percent). Many of these homes are located in Dryden 
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and Sioux Lookout, though proportionally, more of the homes in Machin will require major repairs. Most 

of the housing in the Local Study Area is deemed suitable for the households residing there.  

According to CHMC, affordable housing is defined by the ability to pay and the presence of lower priced 

housing7.  In terms of subsidized housing, the highest proportion (total and relative) of subsidized 

housing is in Dryden and Sioux Lookout. Many households in Ignace (51 percent), Dryden (51 percent), 

and Machin (49 percent) spend more than 30 percent of their household income on housing (rents or 

mortgage payments), while only 33 percent of households in Sioux Lookout spend this much. 

Among the Local Study Area communities, the largest compliment of new housing is in Sioux Lookout, 

and the vast majority of the housing and rental housing stock in general is in Dryden and Sioux Lookout. 

Ignace, in particular, is dominated by owner occupied single dwellings built between 1961 and 2000, 

with little stock used for long term rentals.  

There is potential for new housing to be built on existing municipal lands in the Local Study Area 

communities, according to key stakeholder interviews and review of their Official Plans. Potential for 

new construction in Ignace and the Local Study Area is set out in Section 3.1.5. The one exception is 

Machin, which is facing financial constraints and regulations and permitting issues associated with 

Crown Land.  Expansion and growth in Machin will be restrained by requirements for hard and soft 

infrastructure. The former includes water, sewage, and roads, and the latter includes social 

infrastructure including health, education, and other services.  

Through key stakeholder interviews, developers stated they are wary of investing in new speculative 

housing (particularly affordable housing) projects in the Local Study Area communities due high risk and 

high costs, and low profit margins.  

Notwithstanding the above the Local Study Area communities have the potential to grow their housing 

stock and increase the diversity of housing types offered, should permits, partnerships with developers, 

and hard and soft infrastructure be built and developed.  

 

3.1.1 Housing Stock and Rental Supply 

Of the 7,110 homes in the Local Study Area in 2016, the majority of these dwellings are concentrated 

within Sioux Lookout and Dryden (82 percent). The majority of these dwellings are occupied by 

permanent residents (90 percent).  The 10 percent of dwellings unoccupied by usual residents include 

all-season recreational properties and short-term rentals.  

Figure 3 presents the total number of private dwellings, both occupied and unoccupied, within the Local 

Study Area in 2016. 

 
7 CMHC. (2022). About Affordable housing in Canada. Retrieved online June 22, 2022 from https://www.cmhc-
schl.gc.ca/en/professionals/industry-innovation-and-leadership/industry-expertise/affordable-housing/about-affordable-
housing/affordable-housing-in-canada  ñIn Canada, housing is considered ñaffordableò if it costs less than 30% of a householdôs 
before-tax income. Many people think the term ñaffordable housingò refers only to rental housing that is subsidized by the 
government. In reality, itôs a very broad term that can include housing provided by the private, public and non-profit sectors. It also 
includes all forms of housing tenure: rental, ownership and co-operative ownership, as well as temporary and permanent housing.ò 
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Figure 3 Local Study Area Private Dwellings Occupied and Unoccupied by Full-Time Residents 

(2016)8 

 

 

 

A relatively high percentage of the housing stock in Ignace (21 percent) and Machin (27 percent) are not 

occupied by full-time residents. This suggests a relatively high concentration of short-term rentals and 

all-season recreational properties. High concentrations of private dwellings unoccupied by full time 

residents is characteristic of communities that are known for cottages and short-term rentals.  Using an 

example of another seasonal community, in 2016, 69 percent of private dwellings in the Muskoka Lakes 

census subdivision were not occupied by full-time residents. Table 3 presents the breakdown of private 

dwellings that are occupied by full-time residents and those that are not.  

 

 
8 Statistics Canada. (2016). Retrieved online June 6, 2022, from Statistics Canada: https://www12.statcan.gc.ca/census-
recensement/2016/dp-pd/prof/index.cfm?Lang=E 
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Table 3 Distribution of Private Dwellings Occupied and Unoccupied by Full-Time Residents 

(2016)9 

 

 

Figure 4 shows the distribution of the 6,710 private dwellings occupied by permanent residents in the 

Local Study Area in 2020.  Dryden accounts for 52 percent of this occupied housing inventory followed 

by Sioux Lookout (32 percent), Ignace (9 percent), and Machin (7 percent).  

  

 
9 Statistics Canada. (2016). Retrieved online June 6, 2022, from Statistics Canada: https://www12.statcan.gc.ca/census-
recensement/2016/dp-pd/prof/index.cfm?Lang=E 
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Figure 4 Local Study Area Occupied Private Dwellings by Permanent Residents (2020)10 

 

 

 

Of the housing stock occupied by permanent ǊŜǎƛŘŜƴǘǎΩ 70 percent are owner occupied and the 

remaining 30 percent are tenant occupied. Figure 5 and Table 4 show the distribution of owner and 

tenant occupied private dwellings across the Local Study Area.  

  

 
10 Manifold Data Mining Inc., 2022. Retrieved online January 1, 2022, from Manifold:  
https://app.polarisintelligence.com/profile/showreport?comparison_session=true&_locale=en&component_name=comparison_list  
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Figure 5 Local Study Area Owner and Tenant Occupied Housing (2020)11 

 

 

 

Table 4 Distribution of Owner and Tenant Occupied Private Dwellings (2020)12 

 

 

 

Table 5 shows that of the 2040 tenant occupied dwellings in the Local Study Area most are concentrated 

in Dryden (52 percent, n=1060), followed by Sioux Lookout (40 percent, n=810), Machin (4 percent) and 

Ignace (4 percent). Municipality of Machin noted in knowledge holder interviews that there are minimal 

rentals available.  Residents often have had to go outside of this community to secure housing13.  In 

Ontario, the breakdown is similar as the distribution of owned and rented private dwellings is 

approximately 70 percent to 30 percent, respectively14. Ignace and Machin are well below the provincial 

 
11 Manifold Data Mining Inc. (2022). Retrieved online January 1, 2022, from Manifold:  
https://app.polarisintelligence.com/profile/showreport?comparison_session=true&_locale=en&component_name=comparison_list  
12 Manifold Data Mining Inc. (2022). Retrieved online January 1, 2022, from Manifold:  
https://app.polarisintelligence.com/profile/showreport?comparison_session=true&_locale=en&component_name=comparison_list 
13 Municipality of Machin. (2022, January 31). Knowledge Holder Interview. (HSAL, Interviewer) 
14 Manifold Data Mining Inc. (2022). Retrieved online January 1, 2022, from Manifold:  
 






























































































