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ABSTRACT 

The current state of First Nations housing in Canada is, in general, considered to be in 

poor condition, with a high portion of homes in need of major repairs. First Nations 

communities are facing inadequate and overcrowded living conditions which have been 

associated with increased health risks. 

 

Currently, there are no standardized methods, or accepted protocols for completing 

housing condition assessments in First Nations communities. Understanding the specific 

housing conditions and the associated health and safety risks is essential to developing 

effective strategies to improve the health, safety, durability and sustainability of the 

housing stock. 

 

In this thesis, a process for assessing housing conditions in a First Nations community is 

presented. Using a case study method, which includes on-site building condition 

assessments, inspections for visible mould, and mould air sampling of 159 homes at 

Roseau River Anishinabe First Nation in Southern Manitoba, as well as an occupant 

survey of 133 heads of household, 72 common housing deficiencies were identified and 

linked to 12 health and safety hazards that are associated with each of these deficiencies.  

 

This research study, which led to the development of a Good Building Practice (GBP) 

guide, fills a critical void in the current research by providing a link between specific 

housing conditions and deficiencies present. Understanding how housing conditions 

affect the health and safety of the occupants can be a powerful tool for determining which 
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housing repairs are critical and for establishing a timeframe for the implementation of 

repairs and upgrades.  

 

The significance of this study is that it provides First Nations housing authorities with a 

tool to identify housing deficiencies that are common in their communities, allowing 

these authorities to allocate appropriate funding to address the most critical safety items 

first, and plan capital funding to schedule less urgent repairs. The GBP guidelines 

provide general recommendations for remediating each deficiency using specific 

objective-based goals including improved health, safety, durability, and functionality. 

These guidelines can also be used by housing designers as a tool to better understand 

some of the unique conditions and deficiencies present in First Nations housing so that 

they can proactively design systems that will address these common deficiencies before 

they occur.  
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TERMINOLOGY 

Aboriginal Peoples is a collective noun used to describe a group of people including 

Indian (or First Nations), Inuit, and Metis Peoples. The term Indigenous Peoples can be 

used interchangeably with Aboriginal Peoples. The term Indigenous Peoples is growing 

in popularity in Canada and is preferred over Aboriginal Peoples. First Nation(s) is a term 

used to identify Indigenous people of Canada who are neither Metis nor Inuit. Status 

Indian is the legal identity of an Indigenous person who is registered under the Indian 

Act. Inuit is a term to identify Indigenous people in northern Canada, living mainly in 

Nunavut, Northwest Territories, northern Quebec and Labrador. Metis Peoples are people 

of mixed Indigenous and European ancestry. The author has maintained the use of the 

terminology as referenced in the respective literature. 
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1.0 INTRODUCTION 

The current state of First Nations housing is a topic of great concern in Canada. It is, in 

general, considered to be in poor condition with a high portion of homes in need of major 

repair (First Nations Information Governance Centre [FNIGC], 2012; Standing Senate 

Committee on Aboriganl Peoples [SSCAP], 2015a; Statistics Canada, 2017a). First 

Nations (FN) communities are facing inadequate and overcrowded living conditions. 

Additionally, poor housing conditions, such as mould contamination, lack of safe 

drinking water, and overcrowding, have been associated with increased risk of infectious 

disease, chronic illness, injuries, poor nutrition, and mental disorders (National 

Collaborating Centre for Aboriginal Health [NCCAH], 2017). 

 

Several government housing programs are available to support First Nations housing 

through Indigenous and North Affairs Canada (INAC) and Canada Mortgage and 

Housing Corporation (CMHC). The initiatives from such organizations include loan 

guarantees, grants, and income assistance programs. However, various federal 

investments in housing programs by INAC and CMHC have not kept pace with the 

housing demand and have not prevented a rising shortfall of housing units (KPMG LLP, 

2017). Furthermore, the current housing programs do not adequately address the 

increasing number of homes that require major repairs (Aboriginal Affairs and Northern 

Development Canada [AANDC], 2011a). The housing problems are anticipated to 

accelerate as the growth in population of First Nations people continues to rise. This 

rapid population growth will aggravate the housing shortage and overcrowding 

conditions (Statistics Canada, 2017a). The current availability of housing in First Nations 
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communities is not sufficient to meet the needs of the population (FNIGC, 2012). 

Overcrowding has been found to have negative effects on the mental and physical health 

of the occupants, the ability of children to get the sleep they need to succeed in school, 

and the spread of communicable diseases (FNIGC, 2012; SSCAP, 2015a). In addition, 

overcrowding accelerates deterioration of the home as a result of overuse and moisture 

build-up (FNIGC, 2012; SSCAP, 2015a). 

 

On-reserve First Nations homes are habitable half as long as off-reserve homes, primarily 

due to poor construction practices, lack of funding for renovations, and overcrowding 

resulting in accelerated levels of deterioration (FNIGC, 2012). The lack of enforcement 

of building codes on reserve has resulted in substandard housing that exposes First 

Nations people to unsafe living conditions (SSCAP, 2015b). 

 

First Nations communities are faced with a number of challenges, including the 

remoteness, lack of availability of construction materials, lack of local capacity in skilled 

trades, inadequate fire-fighting capabilities, and unsustainable housing programs 

(Assembly of First Nations [AFN], 2013a; CMHC, 2010; Kyser, 2011; SSCAP, 2015a). 

There is a clear need for safer, more durable, sustainable, and healthier housing which 

reflects the First Nations people’s unique culture, climate and environment. 

 

Although it is evident that First Nations Housing in Canada is inadequate, very limited 

attention has been given to developing a housing inventory or to completing on-site 

housing condition assessments. Currently, there are no standardized methods, or accepted 
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protocols for completing housing condition assessments on First Nations communities. 

Although links between poor housing and health have been well-established, a review of 

the literature review produced sparse research that associates health and safety hazards 

with specific housing deficiencies observed in First Nations communities. Understanding 

the specific housing conditions and the associated health and safety risks is essential to 

developing effectives strategies to improve the health, safety, durability, and 

sustainability of the housing stock. 

 

The research project described in this thesis is a component of a larger Collaborative 

Health Research Project (CHRP) funded by the Natural Sciences and Engineering 

Research Council (NSERC) and the Canadian Institutes of Health Research (CHIR). The 

CHRP, outlined in Table 1.1, was carried out by a group of researchers from Engineering 

(Drs. D. Polyzois1, K. Dick2, and M. Alfaro3), Education (Dr. E. Polyzoi4), and Health 

Sciences (Drs. P. Orr5 and L. Larcombe6). The objectives of this larger community-based 

CHRP were to: (a) develop a protocol for assessing First Nations housing; (b) use this 

protocol to develop a Good Practices Process for First Nations housing renewal; (c) 

develop a Healthy Housing Index (HHI) designed to serve as a tool to measure the link 

between housing conditions and health, using both medical and building sciences; and, 

(d) examine the impact of housing on children’s health, on school absenteeism, and on 

academic performance.  
 

1 Dr. Dimos Polyzois, P.Eng., Professor, Department of Civil Engineering, University of Manitoba. 
2 Dr. Kris Dick, P.Eng.,  Associate Professor, Department of  Biosystems Engineering, University of 
Manitoba. 
3 Dr. Marolo Alfaro, P.Eng., Professor of Civil Engineering, University of Manitoba. 
4 Dr. Eleoussa Polyzoi, Professor of Education, Faculty of Education, University of Winnipeg and Adjunct 
Professor in the Department of Civil Engineering, University of Manitoba. 
5 Dr. Pamela Orr. M.D., Professor of Medicine, University of Manitoba. 
6 Dr. Linda Larcombe, Associate Professor of Medicine, University of Manitoba. 
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Table 1.1: Key Steps in the Larger Collaborative Health Research Project 
(CHRP) 

Key Steps Method Group/Individuals 
Responsible 

1. Assess the Roseau River 
Anishinabe First Nation 
Community’s Concerns 
Regarding Housing 

The research team sponsored a community 
meeting to gauge the opinion of the residents and 
secure their consent to participate in the study. 

Principal Investigators 
(Polyzois, Dick, Alfaro, 
Polyzoi, Orr, & Larcombe) 
 

2. Develop a Housing, Health 
and Education Survey  

Based on relevant literature as well as the 
personal experience of the Principal 
Investigators 

Principal Investigators 
(Polyzois, Dick, Alfaro, 
Polyzoi, Orr, & Larcombe) 

3. Develop an Inspection 
Protocol (Housing Audit) 

An extension of a protocol previously developed 
for a similar study conducted in city of Winnipeg 
homes and used by Wells (2014), Reeve (2013) 
and Gloux (2013)  

Principal Investigators 
(Polyzois & Dick) 

4. Obtain Necessary 
Approvals 

From two University Ethics Boards, Chief and 
Council, and First Nations Community Residents 

Principal Investigators 
(Polyzois & Polyzoi) 

5. Develop a Housing 
Condition Assessment 
Rating Guide (1 to 5: Poor 
to Excellent) 

Adapted from Abbott et al. (2007) and used by 
Reeve (2013) and Gloux (2013) 

Reeve and Gloux 

6. Train Housing Inspection 
Teams 

Training involved condition assessment, visual 
inspection of mould, and air sampling. 

Principal Investigators 
Polyzois & Dick with 
Professional engineers Wells, 
Gloux, & Phillips  

7. Conduct Full-Home 
Inspections (Housing 
Audits) 

Inspection included assessment of the structural 
condition of foundations, walls, floors, cladding, 
windows, and roof, using the Rating Guide (see 
5 above). 

Reeve (2013) with Research 
Assistants/Associates 

8. Conduct visual inspection 
for mould, diagnostic 
testing for temperature and 
humidity 

Using visual inspection for mould and electronic 
devices to record temperature and humidity 

Reeve (2013) with Research 
Assistants/Associates 

9. Conduct air sampling for 
mould 

Using an RCS Air Sampler Device and Agar 
Strips 

Reeve (2013) with Research 
Assistants/Associates 

10. Conduct Energy Audits Using a thermographic camera and Door Blower 
tests on selected homes 

Principal investigator 
Polyzois, with Professional 
Engineer Wells and with 
Research Assistants 

11. Conduct Inspection of 
Mechanical and Electrical 
Systems/Components 

Using the Rating Guide (see 5 above) Reeve (2013) with Research 
Assistants/Associates 

12. Conduct Surveys of Heads 
of Household 

Using approved housing, health, and education 
surveys. All interviews were taped and 
subsequently transcribed. 

Principal investigators Polyzoi 
& Larcombe with Research 
Assistants 

13. Develop Good Building 
Practice Guidelines 
(Present Study) 

Detailed in Figure 1.2, using data from Key 
Steps 7, 8, 9, 11, and 12 in the current table  

Gloux 
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The research project reported in this thesis addresses objective (b) of the larger CHRP. 

The current research study assessed the condition of 159 homes in the Roseau River 

Anishinabe First Nation (RRAFN) in Manitoba by completing housing audits (on-site 

building condition assessments on a scale of 1 to 5: Very Poor to Excellent), conducting 

mould investigations (both visible mould and air sample analyses), and administering an 

occupant survey. The housing audits evaluated the condition of the landscape, 

architectural, structural, mechanical, and electrical systems of each home to determine 

their condition, develop an inventory of the most common deficiencies (e.g., foundation 

wall cracks, leaking pipes, and visible mould), and identify health and safety risks 

associated with these deficiencies. 

 

The process of assessing housing conditions in a First Nations community fills a critical 

void in the current research by providing a link between specific housing conditions and 

deficiencies present. Understanding how housing conditions affect the health and safety 

of the occupants can be a powerful tool for determining which housing repairs are critical 

and for establishing a timeframe for the implementation of repairs and upgrades. First 

Nations communities are often faced with challenges in determining how to allocate their 

limited funds toward the repair and construction of their homes. Having an understanding 

of the housing conditions and associated health and safety risks will help First Nations 

housing managers identify which housing repairs are critical to the health and safety of 

the residents, allowing them to allocate their funding accordingly. 
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The detailed results obtained from the on-site building condition assessments, mould 

investigations, and the occupant survey were used to develop a set of Good Building 

Practice (GBP) guidelines that provide design and construction recommendations for 

addressing the most common housing deficiencies observed in the RRAFN community. 

The GBP guidelines can be a valuable reference for the First Nations people during the 

design, construction, operation, and management of their housing. These guidelines were 

developed by the author of this thesis to provide recommendations designed to improve 

the durability and sustainability of First Nations housing and ensure the health and safety 

of the residents. 

 

The key objectives of this thesis research project were to: 

a) assess the housing conditions in the entire RRAFN community to determine 

specific deficiencies, 

b) identify the health and safety risks associated with the housing conditions and 

deficiencies, and ultimately 

c) develop a set of Good Building Practice (GBP) guidelines for First Nations 

housing to address the most common housing deficiencies observed in the 

RRAFN community with the objective of improving the health and safety of the 

occupants. 

 

The first step in the development of the GBP Guide involved the development of a list of 

the most common housing deficiencies (deficiencies which occur in 10% or more of the 

homes) observed in the RRAFN community. The deficiency list was developed by 
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conducting a detailed review of the data collected by Reeve (2013) during his research 

evaluating the housing conditions of 159 homes in the RRAFN community. The housing 

conditions were evaluated by Reeve using a detailed inspection protocol and the 

Condition Assessment Rating Guide (CARG) (Reeve, 2013), which assessed housing 

components on a scale of 1 (Very Poor) to 5 (Excellent), based on their condition. The 

data collected by Reeve also included results from visual mould inspections and mould 

air sampling conducted in the homes as well as results from an occupant survey 

administered to 133 heads of households in the RRAFN community. 

 

Once the list of common deficiencies was developed, each deficiency was evaluated to 

identify the associated health and safety hazards using an adaption of the Housing Health 

and Safety Rating System (HHSRS) developed in the United Kingdom (Office of the 

Deputy Prime Minister [ODPM], 2006). Having identified the health and safety hazards, 

specific objectives (improved safety, improved health, improved functionally, and/or 

improved durability) were assigned to each deficiency. Each objective defines the priority 

level of the deficiency and proposes a timeframe in which the deficiency should be 

remedied. The final step in the project involves the development of a specific Good 

Building Practice guideline designed to correct each deficiency and satisfy the assigned 

objective. In this research, the intent was not to suggest that the housing conditions in this 

community are reflective of the housing conditions in all similar communities, but rather, 

if the housing deficiency exists in a similar community, it carries the same associated 

health and safety risks and can be mitigated using the same Good Building Practice 

guidelines. 
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This procedure was adopted from the HHSRS (ODPM, 2006) and modified for use in 

First Nations housing. There were five  steps in this procedure and  were based on 

multiple sources, including: housing standards, building codes and guidelines, as well as 

industry best practice. In Step 1, a Building Condition Assessment, was conducted. This 

is typically the first step in any procedure designed to evaluate the condition of an asset. 

In Step 2, the deficiencies of the various areas that are not in compliance with current 

standards and building codes were identified. In Step 3, the hazards associated with the 

deficiencies identified in Step 2 were assessed. These hazards were based on the HHSRS 

system (ODPM, 2006). In Step 4, objectives of the GBP guidelines based on the hazards 

and/or issues presented by the deficiencies were assigned. This approach is similar to that 

currently being used by the National Building Code of Canada (National Research 

Council of Canada [NRC], 2015) as well as the Government of Nunavut Good Building 

Practices Guideline (Government of Nunavut, 2005). In Step 5, the specific Good 

Building Practice guidelines for each of the deficiencies identified in Step 2 were 

developed. 

 

This thesis consists of six chapters. The present introductory chapter provides the 

background to the investigation, sets the objectives for the study, and describes the 

methodology used. Chapter 2 includes a critical literature review summarizing the poor 

condition of First Nations housing in Canada, the effectiveness of various housing 

funding programs, and the challenges associated with First Nations housing. Chapter 3 

presents the methodology used in the research program and discusses the housing audit 

process of the larger study, and the procedures used in the development of the GBP 
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guidelines. Chapter 4 presents the results of the housing audits and identifies the most 

commonly observed housing deficiencies. This chapter also presents an analysis of the 

data collected from the RRAFN homes as it relates to mould contamination and 

overcrowding. Chapter 5 describes the development of the Good Practices process and 

outlines the framework for the GBP Guide. Chapter 6 presents a discussion of the results, 

conclusions, recommendations for future research, and limitations of the study. 

  



 10 

2.0 LITERATURE REVIEW: THE STATE OF FIRST 
NATIONS HOUSING IN CANADA 

In this chapter, a critical review of the literature as it relates to current First Nations 

housing conditions in Canada is presented. More specifically, the following topics are 

addressed: (1) the poor condition of First Nations housing in Canada; (2) Canada’s 

response to Indigenous housing as a human right; (3) land ownership and management on 

First Nations reserves; (4) the effectiveness of on-reserve housing programs in Canada; 

(5) the lack of building codes and housing standards as applied to First Nations housing 

in Canada; (6) Indigenous housing in USA, Australia, New Zealand, and Mexico, and (7) 

challenges associated with First Nations housing in Canada. 

 

2.1. The Poor Condition of First Nations Housing in Canada 

There are growing concerns with the current state of housing on First Nations reserves, 

including a shortage of units, overcrowding, mould contamination and a high proportion 

of houses in need of major repairs (Standing Senate Committee on Aboriginal Peoples 

[SSCAP], 2015a). According to Statistics Canada 2016 Census of Population, one in five 

aboriginal people live in a dwelling that is in need of major repairs (Statistics Canada, 

2017a). 

 

According to the First Nations Regional Health Survey (FNRHS) (First Nations 

Information Governance Centre [FNIGC], 2012), over two-thirds (70.8%) of First 

Nations adults reported that their household was in need of some type of repair compared 

to a quarter (25.7%) of the general Canadian population, and just over one-third (37.3%) 
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of First Nations adults reported that their household needed major repairs compared to 

10.2% of the general Canadian population. Furthermore, just over one half (50.9%) of 

First Nations adults reported mould and mildew present in their homes. These statistics 

indicate that First Nations people live in worse housing conditions than the general 

Canadian population. 

 

The Indigenous peoples’ right to adequate housing has been a subject of global 

importance and significant focus by the United Nations (United Nations [UN], 2005). In 

2007, the UN adopted resolution 61/295 United Nations Declaration on the Rights of 

Indigenous Peoples (UNDRIP), which is addressed in the following section.  

 

2.2. Canada’s Response to Indigenous Housing as a Human Right  

The United Nations Declaration on the Rights of Indigenous People (UNDRIP) Article 

21(1) states that Indigenous people have the right to housing, and Article 23 states they 

also have the right to be actively involved in developing and determining housing 

programs affecting them (UN, 2008). Also, according to UNDRIP, Indigenous people are 

entitled to enjoy the right to adequate housing without discrimination and on an equal 

footing with the majority of the population (UN, 2009). The Government of Canada in 

November 2010, issued a statement of support endorsing the principles of the UNDRIP 

(Indigenous and Northern Affairs Canada [INAC], 2018b). 

 

Support of Indigenous housing as a human right was also included in the report of the 

Truth and Reconciliation Commission of Canada (TRCC), which was published in 2015 

(TRCC, 2015a). The TRCC was mandated by the Canadian government to document the 
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truths of survivors, families, communities and anyone personally affected by the Indian 

Residential Schools and inform all Canadians about what actually happened in these 

schools. The TRCC’s goal was to guide and inspire Aboriginal peoples and Canadians in 

a process of reconciliation and renewed relationships that are based on mutual 

understanding and respect (TRCC, 2008). 

 

The Final Report of the TRCC recognized that on-reserve housing was poor and 

crowded, sanitation was inadequate and access to clean water was limited, all of which 

contributed to health issues including tuberculosis, measles, smallpox and other 

infectious disease (TRCC, 2015a). Although none of the calls to action directly addresses 

housing, Call to Action 43 urges the federal, provincial, territorial, and municipal 

governments to “fully adopt and implement the United Nations Declaration on the Rights 

of Indigenous Peoples” which recognizes the right to adequate housing for Indigenous 

people (TRCC, 2015b, p. 4). 

 

In November 2015, the Prime Minister of Canada, the honorable Mr. Justin Trudeau, 

asked the Minister of Indigenous and Northern Affairs Canada and other ministers to 

implement the United Nations Declaration on the Rights of Indigenous Peoples 

(UNDRIP). In May 2016, the Minister of Indigenous and Northern Affairs Canada 

(INAC) announced Canada was now a full supporter, without qualification, of the 

declaration (INAC, 2018b). In response to this declaration, the Government of Canada 

began the process of  developing the first ever National Housing Strategy (NHS) to 
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ensure all Canadians across the country have access to housing that is affordable and 

meets their needs (NHS, 2018). 

 

The following sections review on-reserve home and property ownership, the various 

housing programs available to First Nations people, and the details of Canada’s new 

NHS. 

 

2.3. Land Ownership and Management on First Nations Reserves 

(a) Legal Title of Reserve Land Held by the Crown 

Indigenous and Northern Affairs Canada (INAC) reports there are 635 First Nations 

communities in Canada (INAC, 2018a). Almost all First Nations communities below the 

60th parallel in Canada are situated on reserve land. Reserve land is governed by the 

Indian Act and the legal title to the land is held by the Crown (federal government). The 

power to manage reserve land is held by the federal government through the Indian Act. 

The reserve land (also referred to as reserves) was set aside specifically for the use and 

benefit of Indian Bands (Government of Canada, 2019). Since the legal title of the land is 

held by the Crown, this land cannot be sold or mortgaged unless it is surrendered by the 

Indian Band to the government. First Nations people can only hold a right of possession 

of a parcel of reserve land which can only be sold or passed on to another member of the 

Band (Alcantara, 2003). 

 

The intent of creating reserves was to provide First Nations people with protected land on 

which they could live until the civilizing and assimilation of the “Indians” occurred, at 

which time the reserve lands would slowly return to become part of the provincial land 
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regime (Royal Commission on Aboriginal Peoples, 1996). However, this assimilation has 

not occurred, and First Nations people continue to live on reserves throughout Canada in 

poverty and in some instances without access to basic human rights, like clean and safe 

drinking water (SSCAP, 2015a). The Community Well-Being (CWB) Index is a broad 

measure of poverty that considers factors such as income, educational achievement, 

housing quantity and quality, and labour market activity. There is a significant gap in the 

CWB scores between Indigenous and non-Indigenous communities. In 2016, the CWB 

score for First Nations communities was 19.1 points lower than non-Indigenous 

communities, which is similar to the gap that existed in 1981 (Indigenous Services 

Canada [ISC], 2019b).  

 

The poverty experienced in First Nations communities can be partially attributed to the 

lack of investment and development in these communities (Fiscal Realities Economists 

[FRE], 2007). The scale and efficiency of investment in a community determines if it will 

be able to provide well-paying jobs, quality services, and infrastructure. A large portion 

of investment is related to land, which is used in the construction of buildings, the 

operation of business at a site, and the development of natural resources. Land can be 

used as collateral by people seeking credit to start a business or purchase a home. The 

current reserve land tenure is a barrier to private investment which reduces economic 

development and increases the risk of poverty (FRE, 2007). 
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(b) Increased Interest in Homeownership in First Nations Communities 

In recent years, there has been an increased interest in homeownership in First Nations 

communities. Economic development and expanded home ownership options have 

resulted in good quality housing in some First Nations communities (SSCAP, 2015a). 

First Nations investment in their own homes can help reduce the housing shortage and 

reliance on federal funding. First Nations communities which embrace homeownership 

have found that when people own their home, they are more likely to take responsibility 

for maintaining and taking care of it (SSCAP, 2015a).  

 

In 1999, the federal government enacted The First Nations Land Management Act 

(FNLMA) which is a law that provides First Nations with the authority to make laws in 

relation to reserve lands, resources, and the environment (INAC, 2013). The FNLMA 

allows First Nations to create their own system for making reserve-land allotments to 

individual First Nations members. The framework for the Act was developed and led by 

the First Nations. 

 

The FNLMA allows First Nations to get out from 34 land-related limitations of the Indian 

Act in order to take control of their land and their resources which increases economic 

opportunities for both First Nations and Canadian businesses (INAC, 2012). The Act 

allows First Nations to develop their own land codes and enact laws with respect to the 

land, environment, and resources. However, the First Nations land codes must be 

approved by their membership through community ratification votes in order to become 

operational. 



 16 

Nevertheless, the land remains held by the Crown and is set apart for the use and benefit 

of the First Nations. Although the land remains a federal responsibility and is protected 

from surrender for sale, under the Agreement, the First Nations are able to lease or 

develop their lands and resources, subject to any limitations imposed by their own 

community laws and land codes. Participation in the FNLMA requires “buy in” from the 

community’s members and significant effort is required to develop land codes that are 

agreeable to the membership. The development, implementation, and enforcement of the 

land codes are additional responsibilities for the First Nations. The FNLMA allows First 

Nations the ability to manage the land that allows for successful and sustainable 

development, which is one of the catalysts for community well-being (Lands Advisory 

Board, 2014). 

 

The various on-reserve land management strategies have resulted in a variety of on-

reserve housing programs developed to assist First Nations people in meeting their 

housing needs. The following section reviews some of the main on-reserve housing 

programs available to First Nations people as well as their challenges and the 

opportunities that these programs offer. 

 

2.4. The Effectiveness of On-Reserve Housing Programs in Canada 

Many of the government programs available today were developed to provide First 

Nations with additional funding resources to own their homes. Homeownership creates 

investment in the community which can lead to an increase in employment rates and 

economic development. It can also assist in reducing the gap between the housing 

shortage and current federal funding. 



 17 

There are several homeownership initiatives that are available to First Nations 

communities and their members. Some of the initiatives rely heavily on government 

programs and funding while others are independent and can be managed directly by the 

Band Council. These programs are intended to suit the large variety and unique nature of 

the many First Nations communities in Canada. 

 

The federal government provides an annual investment of $298 million for the 

construction and maintenance of on-reserve housing through INAC and Canada 

Mortgage and Housing Corporation (CMHC) (SSCAP, 2015b). 

 

2.4.1. Indigenous and Northern Affairs Canada (INAC) Funding for First Nations 
Housing 

Indigenous and Northern Affairs Canada provides funding for housing through three 

programs: (a) 1996 On-Reserve Housing Policy; (b) On-Reserve Income Assistance 

Program (IAP), and (c) the Ministerial Loan Guarantee (MLG) Program. Programs 

details are provided below. 

 

(a) 1996 On-Reserve Housing Policy 

The 1996 On-Reserve Housing Policy was introduced to provide First Nations with more 

flexibility and control over their housing policies and programs and was based on four 

elements (Indian and Northern Affairs Canada [INAC], 2008): 

• First Nations control (community-based housing programs), 

• First Nations expertise (capacity development), 

• shared responsibility (shelter charges and ownership options), and 
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• better access to private capital (debt financing). 

 

Indigenous and Northern Affairs Canada provides approximately $143 million per year 

for the 1996 On-Reserve Housing Policy (ISC, 2018). First Nations were given the option 

of opting into the 1996 On-Reserve Housing Policy or not. The policy provided the First 

Nations with funding to support the implementation of their community-based housing 

plans which may include elements such as maintenance, insurance, debt charges, training, 

management, and supports to establish housing authorities. First Nations were required to 

establish housing policies, housing programs, and a multiyear housing plan which 

included a work plan covering maintenance, insurance, renovation, building, 

management, a resource plan and links between housing activities and training, job 

creation, and business development initiatives (INAC, 2008). 

 

According to INAC (1996), the multi-year housing plan was intended to allow First 

Nations to: 

• protect and extend the life of existing houses and ensure that housing meets 

minimum national standards, through maintenance, insurance, and renovation 

programs.  

• construct quality affordable new housing designed to respond to the variety of 

housing needs within the community.   

• support individual pride and responsibility through community involvement, 

home ownership incentives, and private market investment; and   

• link housing activities to training, job creation, and business development. 
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An evaluation of the 1996 On-Reserve Housing Policy conducted by INAC identified a 

number of concerns. The program required that First Nations communities to develop 

strict housing plans, including maintenance and inspection regimes, to obtain funding, but 

no monitoring was conducted to ensure that the housing plans were being implemented 

and that the maintenance and inspection regimes were being followed (INAC, 2008). 

 

(b) On-Reserve Income Assistance Program (IAP) 

The on-reserve IAP was originally approved in 1964 and provides $900 million annually 

to eligible individuals who are on-reserve residents with income assistance, which 

includes funds for basic needs, including rent and utilities. Although the IAP is not a 

housing program, one component of the program funding is provided in the form of a 

Shelter Allowance to pay for housing (AANDC, 2011b). Many First Nations have begun 

to collect rent on Band-owned housing to help offset the costs associated with managing 

and maintaining the community’s housing stock. People on IAP can use the Shelter 

Allowance to pay for fuel, utilities, rent, and mortgages. 

 

(c) Ministerial Loan Guarantee (MLG) 

The MLG Program was established in 1966 when INAC was granted authority by 

Parliament to provide lenders with government-backed security for loans issued on-

reserve (ISC, 2020). It can be used to secure loans for the purpose of construction, 

acquisition, or renovation of on-reserve housing projects (AANDC, 2011c). 

Approximately 26,000 new housing units were constructed on-reserve between 1996-97 

and 2007-08 using MLGs (AANDC, 2011b). 
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2.4.2. Canada Mortgage and Housing Corporation (CMHC) Funding for First 
Nations Housing 

In addition to the INAC programs discussed above, CMHC also provides funding for 

housing through a number of programs which are discussed briefly below. 

 

(a) Section 95: On-Reserve Non-Profit Housing Program 

Section 95: On-Reserve Non-Profit Housing Program assists First Nations communities 

in the construction, purchase, rehabilitation, and administration of adequate and 

affordable on-reserve rental housing (SSCAP, 2015b). This program is subsidized by 

CMHC to assist with financing and operation. 

 

(b) Section 10: The Loan Insurance Program On-Reserve 

The CMHC Section 10: Loan Insurance Program On-Reserve provides loan insurance to 

approved lenders (banks, credit unions, Aboriginal Capital Corporations) to help Band 

Councils or First Nations members access financing for the construction, purchase, 

and/or renovation of housing. The program requires the borrower to have a Certificate of 

Possession (CoP) and be able to obtain a Ministerial Loan Guarantee (MLG). It is 

intended to help First Nations access funding for housing projects by providing loan 

insurance to approved lenders. 

 

(c) Residential Rehabilitation Assistance Program On-Reserve (RRAP) 

The RRAP On-Reserve offers financial assistance to First Nations and First Nations 

members to repair substandard homes to a minimum level of health and safety. The 

financial assistance is provided in the form of a forgivable loan with a maximum amount 
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of $60,000 per unit for structural, electrical, plumbing, heating, or life-safety repairs 

(CMHC, 2016c). The program has an annual budget of $2.8 million (CMHC, 2014). 

 

(d) Home Adaptions for Seniors’ Independence (HASI) 

The HASI program offers financial assistance to First Nations and First Nations members 

to pay for minor home adaptations to on-reserve properties to extend the time seniors can 

live in their own homes independently. The financial assistance is provided in the form of 

a forgivable loan with a maximum amount of $10,000 per unit (CMHC, 2016b). The 

program has an annual budget of $58,000 (CMHC, 2014). 

 

(e) Shelter Enhancement Program (SEP) 

The SEP offers financial assistance to repair, rehabilitate, and improve existing shelters 

for women, children, and youth who are victims of family violence. The financial 

assistance is intended for repairs and improvements including heating, structural, 

electrical, plumbing, fire safety, accessibility for persons with disabilities, provision of 

safe play areas for children and provision of appropriate levels of security for occupants. 

The financial assistance is provided in the form of a forgivable loan with a maximum 

amount of $60,000 per unit (CMHC, 2014). 

 

(f) Emergency Repair Program (ERP) 

The ERP offers financial assistance to low-income households on-reserve to make 

emergency repairs for the continued safe occupancy of their home. The financial 

assistance is provided in the form of a contribution that does not have to be repaid with a 
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maximum amount of $20,000 per unit. The financial assistance is intended for emergency 

repairs that are immediately required such as the repair and replacement of non-

functioning heating system, structural, plumbing and electrical issues that present health 

and safety hazards (CMHC, 2017). 

 

The RRAP, HASI, SEP, and ERP programs are small programs intended to provide 

financial assistance for repairs and upgrades and do not increase the capacity of the First 

Nations housing stock. 

 

2.4.3. First Nations Housing Market Fund (FNHMF) 

On May 31, 2008, the Canadian Government created a $300 million First Nations Market 

Housing Fund (FNHMF) to facilitate and broaden the range of housing options for 

residents of First Nations communities (FNHMF, 2020). 

 

The fund establishes a Credit Enhancement Facility for First Nations who meet the 

eligibility requirements. Once qualified, the First Nation makes arrangements with 

lenders to provide housing loans to its members. The First Nation is required to guarantee 

the members’ housing loans. The fund provides partial financial backing for the lender. 

The lender can access the fund if the borrower fails to repay the loan and the First Nation 

does not honour its obligation to remedy the default. 

In 2013, there were 118 First Nations communities working with the Fund and 14 private 

lenders that were participating in the program (FNHMF, 2013). In 2003, the Fund had 

$620 million in credit for loans for homes backed by the Fund (FNHMF, 2013).  
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The FNHMF program provides First Nations people with a unique opportunity to build 

and purchase homes using private financing independent of government programs. The 

program is successful in communities that are well established and have high 

employment rates. However, many of the more isolated communities that have high 

unemployment rates are not in a position to benefit from this program (SSCAP, 2015a). 

 

2.4.4. Other Funding Sources 

In addition to government funding, First Nations communities are expected to secure 

funding from other sources for their housing needs (SSCAP, 2015a). In one such 

program, several First Nations communities created a First Nations Managed Revolving 

Loan Fund by saving federal housing subsidies rather than distributing them to individual 

Band members. The Bands then form a housing fund from which members can draw for 

mortgages and make payments back to the housing fund. The Band retains the Certificate 

of Possession until the loan is repaid in full. The Band, in this case, acts as the lender and 

manages the fund which reduces costs for homeowners. 

 

2.4.5. Adequacy of Funding Resources for First Nations Housing 

The various federal investments on housing programs by CMHC and INAC have not kept 

pace with housing demand (KPMG LLP, 2017). In addition, the housing programs that 

are in place do not adequately address the increasing number of homes that require major 

repairs (AANDC, 2011a). 

 

Despite the various housing programs available to First Nations people, it is difficult to 

construct, operate, and maintain housing in First Nations communities (SSCAP, 2015b). 
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Many First Nations communities have indicated that it is often difficult to access funding, 

the application process is complicated, and there is often delays between the application 

submission and the announcement of funding (SSCAP, 2015b). As a result, the current 

availability of housing in First Nations communities is not sufficient to meet the needs of 

the population (FNIGC, 2012). The Assembly of First Nations (AFN) estimates that 

between 2010 and 2031, there will be a backlog of 130,000 housing units (AFN, 2013b). 

 

In 2018, the Government of Canada announced the development of Canada’s first ever 

National Housing Strategy (NHS). This is a 10 year, $40 billion plan intended to ensure 

that Canadians have access to housing that meets their needs and that they can afford 

(NHS, 2018).  

 

The NHS also includes some specific funding for northern housing including over $300 

million over 10 years to help offset the higher need and cost of housing in the North. The 

program specifics have not yet been developed, and the potential impact to First Nations 

housing is not known. 

 

2.5. The Lack of Building Codes and Housing Standards as Applied to First 
Nations Housing in Canada 

A review of the literature related to First Nations housing revealed that housing in these 

communities is in poor condition, requires major repairs, and causes serious health risks 

to the residents. While the Canadian government supports the UN Declaration that 

Indigenous people have the right to adequate housing, funding for on-reserve housing has 

been inadequate. The difficulty in securing funding for the latter, coupled with a large 
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population growth, has made a desperate situation even more challenging. A lack of 

proper assessment of the housing stock in these communities has created a dilemma 

among housing authorities regarding how to allocate their limited resources to address the 

housing needs of their communities.  There are no known standardized assessment tools 

to evaluate the condition of existing homes in First Nations communities. Health Canada 

inspectors use various diagnostic tools; however, these are limited in assessing the 

condition of mould-affected homes. 

 

The National Building Code of Canada (NBCC) sets out technical provisions for the 

design and construction of new buildings as well as the alteration, change of use, and 

demolition of existing buildings. The NBCC is developed by the Canadian Commission 

on Building and Fire Codes (CCBFC) and is published by the National Research Council 

(NRC). The intent of the NBCC is to detail the minimum provisions acceptable to 

maintain the safety of buildings, with specific regard to public health, fire protection, 

accessibility, and structural sufficiency. The NBCC becomes a legal document once it has 

been adopted for use by the provincial governments. 

 

Reserve lands are governed under federal jurisdiction which means that federal laws of 

general application apply to reserve lands. There are no federal laws which deal with 

local land matters such as zoning, land use, and building codes. Building codes in Canada 

are considered “property and civil rights” matters and are under provincial jurisdiction 

(Hykin, 2016). Provincial and municipal laws do not apply to reserve land and, therefore, 

the adoption and enforcement of building codes is considered the responsibility of the 



 26 

First Nations community (SSCAP, 2015a). The First Nations’ responsibility for building 

code adoption and enforcement is mentioned in the various housing program financing 

agreements in order to extend the useful life of houses, protect the health and safety of 

the occupants, and help ensure that operating costs are reasonable (INAC, 2008). 

 

Although building codes are in place and enforced throughout Canada, this is not the case 

for many First Nations communities. The lack of use and enforcement of such codes on 

reserve has resulted in substandard housing that deteriorates rapidly and exposes First 

Nations people to unsafe living conditions (SSCAP, 2015b). 

 

Since 1983, the federal government has required that all new housing constructed and 

funded by the federal government must meet the NBCC as a minimum standard, 

irrespective of location (Office of the Auditor General of Canada, 2003). In addition, 

since 2014, CMHC has required First Nations to provide a Certificate of Building Code 

Compliance for houses built with CMHC funding under Section 95 of the National 

Housing Act (CMHC, 2016a).  

First Nations communities have expressed concerns about the lack of necessary capacity 

and the associated costs needed for building code enforcement (SSCAP, 2015b). This 

lack of building code use and enforcement could result in poor quality homes (SSCAP, 

2015a) and homes that require major repairs within a few years after construction (First 

Nations National Building Officers Association [FNNBOA], 2015). 
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The First Nations National Building Officers Association (FNNBOA), a not-for-profit 

organization that was incorporated in 2003, advocates housing policies related to the 

adoption and enforcement of building codes in First Nations/Aboriginal communities 

(FNNBOA, 2020). Conducting inspections to enforce building codes on remote First 

Nations, however, can be challenging and very costly. The FNNBOA has developed a 

tele-inspections program that uses electronic information such as photographs and 

telecommunication technologies to support building code compliance. The program 

includes reviews of building plans for code compliance as well as inspections at various 

stages during construction (FNNBOA, 2015). Such a process, however, raises concerns 

that contractors do not provide proper images for inspection and a physical visit to the 

community may still be required to verify the images (FNNBOA, 2015). Physical 

inspections are considered to be the best and most acceptable, but the cost of inspections 

and access to certified building officials can be challenging and cost prohibitive in remote 

First Nations communities (FNNBOA, 2015). 

 

First Nations communities have the authority to pass bylaws for “the regulation of the 

construction, repair and use of buildings, whether owned by the band or by individual 

members of the band,” under Section 81 of the Indian Act (Government of Canada, 2019, 

p. 56). The FNNBOA reported that only 20 First Nations communities had adopted such 

bylaws to ensure that homes are built to NBCC standards. There is currently no 

consistent regulatory framework as it relates to building code adoption and enforcement 

in First Nations communities (SSCAP, 2015a). 

 



 28 

First Nations own and operate housing on reserve and are responsible for the completion 

and ongoing management of housing including rent collection, repair, maintenance, and 

building code enforcement (SSCAP, 2015a). Housing Authorities, whose members are 

appointed by Chief and Council, can be used to manage, administer and operate on-

reserve housing. The objectives of Housing Authorities can include the development of 

housing policies, adoption and enforcement of building codes, operation and maintenance 

of housing, assessment of housing conditions, and investigation of means for improving 

these conditions (FNNBOA, 2018). First Nations are challenged with finding, retaining, 

paying and training qualified staff to manage housing portfolios (SSCAP, 2015a).  

 

A review of the relevant literature has revealed that there is no broad-based system in 

place for housing asset management on-reserve, including the completion of housing 

condition assessments and the prioritization of funding for repairs and maintenance. 

Indigenous and Northern Affairs Canada uses the Asset Condition Reporting System 

(ACRS) to inspect the condition of all INAC operations and maintenance funded non-

residential on-reserve assets (INAC, 2016a). The ACRS system is used for assessing 

long-term recapitalization needs as well as for updating multi-year operation plans. The 

objectives of the ACRS are to: (a) obtain condition ratings of all on-reserve non-

residential assets, (b) identify maintenance needs required to protect the health and safety 

of the users and to prolong the life of the assets, and (c) obtain relevant data to measure 

progress against key performance indicators for the Capital Facilities and Maintenance 

Program (INAC, 2016a). Unfortunately, a similar system does not currently exist for 

assessing the condition and identifying maintenance requirements of on-reserve housing. 
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While the Asset Condition Reporting System is used by INAC to evaluate the condition 

of on-reserve, non-residential buildings, there are limited studies designed to evaluate on-

reserve housing.  One of these studies was completed by Indigenous and Northern Affairs 

Canada in 2018 (INAC, 2017) and included housing inspections, and resident interviews. 

However, in the published report, no inspection protocols were presented. Another study, 

was sponsored by the Assembly of First Nations (LaPointe Architects, 2017), for the 

purpose of creating the First Nations Sustainable Development Standard (FNSDS).  Their 

draft report provides recommendations for improving the sustainability of First Nations 

Housing, but it is not based on the health and safety of the occupants. The Government of 

Nunavut has published a Good Building Practices guideline (Government of Nunavut, 

2005) which was developed to illustrate the differences between the design and 

construction of buildings in northern Canada versus more temperate climates in southern 

Canada.  The guidelines are not specific to housing and are intended to provide guidance 

on good building practices for the design and construction of building in the northern 

Canada. 

 

Poor housing conditions have been linked to poor health (Krieger & Higgins, 2002). This 

has been particularly critical for First Nations communities, according to the National 

Collaborating Centre for Aboriginal Health (National Collaborating Centre for 

Aboriginal Health [NCCAH], 2017).  A lack of adequate housing in Indigenous 

communities, coupled with a high rate of population growth estimated to be 20% 

(Statistics Canada, 2015b) has resulted in overcrowding conditions, placing the health of 
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the residents at high risk. The following section summarizes the various methods used to 

measure and report overcrowding in North America. 

 

2.6. Overcrowding in First Nations Communities 

Residential crowding relates to the number of people sharing the spatial environment of 

their living quarters (Lauster & Tester, 2010). Overcrowding implies that there is a 

threshold at which residential crowding becomes problematic. Overcrowding has been 

shown to accelerate the deterioration of housing and negatively affect the mental and 

physical health of the occupants (First Nations Information Governance Centre [FNIGC], 

2012).  

 

The most common methods of measuring crowding in North America include the Persons 

Per Room (PPR) method, the Persons Per Bedroom (PPB) method, and the Canadian 

National Occupancy Standard (CNOS) method. The PPR and PPB methods are used by 

the U.S. Department of Housing and Urban Development (HUD) to measure 

overcrowding in the United States (HUD, 2007). Although the PPR method is sometimes 

used in Canada, the more often-implemented standard for measuring overcrowding in 

Canada is the CNOS method (Lauster & Tester, 2010). 

 

The PPR method measures crowding by dividing the number of occupants living in the 

dwelling by the total number of rooms in that dwelling. It should be noted that this 

method utilizes rooms and not bedrooms. Rooms are defined as whole rooms used for 

living purposes, such as bedrooms, living rooms, dining rooms, kitchens, recreation 

rooms, and other finished rooms. Bathrooms, laundry rooms, utility rooms, closets, 
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pantries, and unfinished rooms are not considered rooms and, thus are not counted. This 

method treats all people the same and all rooms the same. This method does not 

differentiate between the age and gender of the occupants or the size and separation 

characteristics of the rooms. In the United States, a household is considered crowded if 

there is more than one person per room, and severely crowded if there are more than 1.5 

persons per room (CMHC, 2015). 

 

The PPB method measures crowding by dividing the number of occupants living in a 

private dwelling by the total number of bedrooms in that dwelling. According to HUD, a 

private dwelling is considered crowded if there are more than two persons per bedroom 

(HUD, 2007). This method also considers all people the same and does not differentiate 

between gender, age or familial relationships. 

 

The CNOS establishes the minimum requirements for the number of bedrooms required 

in a private dwelling based on the age, sex, and familial relationships of the household 

members. This method defines a crowded house based on the following criteria (Statistics 

Canada, 2013): 

• There should be no more than 2 persons per bedroom. 

• Children less than 5 years of age of different sexes may reasonably share a 

bedroom. 

• Children 5 years of age or older of opposite sex should have separate bedrooms. 

• Children less than 18 years of age and of the same sex may reasonably share a 

bedroom. 
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• Single household members 18 years or older should have a separate bedroom, as 

should parents or couples. 

 

The CNOS method can be considered a much more restrictive method of evaluating 

overcrowding because it considers the age, gender, and familial relationships of the 

building occupants. The following example illustrates the difference between the various 

methods in evaluating crowding in a private dwelling which has a total of six rooms 

including three bedrooms. In this dwelling, there are: 

• Person 1: Adult male, 

• Person 2: Adult female, the spouse of Person 1, 

• Person 3: Adult female, unrelated to Person 1 or 2, 

• Person 4: Adult female, mother of Person 2, 

• Person 5: Child male over 5 years of age, and 

• Person 6: Child female over 5 years of age. 

 

Based on the occupant and dwelling information, the measure of crowding using the 

various methods is indicated below: 

• PPR Method: 6 persons/6 rooms = 1 PPR (not considered crowded) 

• PPB Method: 6 persons/3 bedrooms = 2 PPB (not considered crowded) 

• According to the CNOS method, five bedrooms are required for the occupants, as 

follows: 

o Person 1 and 2 (married adults): 1 bedroom required, 

o Person 3 (single adult): 1 bedroom required, 
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o Person 4 (single adult): 1 bedroom required, 

o Person 5: Child male over 5 years of age: 1 bedroom required, and 

o Person 6: Child female over 5 years of age: 1 bedroom required. 

Having only three bedrooms, the dwelling, according to the CNOS method, is considered 

crowded. 

 

2.7. Indigenous Housing in USA, Australia, New Zealand, and Mexico 

Canada is not alone when it comes to Indigenous People living in poor housing 

conditions. Other countries including USA, Australia, New Zealand, and Mexico are 

facing similar challenges with Indigenous housing. Each of these countries has a history 

of social housing programs that were created specifically for Indigenous peoples aimed at 

ensuring adequate and affordable housing. The following sections provide a brief 

overview of the housing conditions in Indigenous communities in each of these countries 

and some of the work being done to address issues related to Indigenous Housing. 

 

(a) USA 

The Indigenous people in the USA are known as American Indians and Alaska Natives. 

According to the U.S. Census Bureau, these two groups represented approximately 1.7% 

of the total population in the USA (U.S. Census Bureau, 2012). About 40% of on-reserve 

housing is considered inadequate, and one in five reservation homes lacks complete 

plumbing (U.S. Commission on Civil Rights [USCCR], 2003). Physical housing 

problems which include plumbing, kitchen, heating, electrical and structural deficiencies, 

and overcrowding in tribal areas are much more severe than for general US households 

on average (U.S. Department of Housing and Urban Development [HUD], 2017). 
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The U.S. Department of Housing and Urban Development administers American Indian 

and Alaskan Native housing programs through the Office of Native American Programs 

(ONAP). According to the HUD website, ONAP’s mission is to “to increase the supply 

of safe, decent, and affordable housing available to Native American families; to 

strengthen communities by improving living conditions and creating economic 

opportunities for tribes and Indian housing residents; and to ensure fiscal integrity in the 

operation of the programs it administers” (HUD, 2020a, para. 2). 

 

According to the U.S. Department of Housing and Urban Development [HUD] (2020c), 

one of the housing programs, the Indian Housing Block Grant (IHBG), has been used to 

build or acquire 40,000 affordable housing units, and rehabilitate 92,000 during the 

programs’ 21-year life from 1998 to 2018. 

 

Despite these accomplishments, in 2017, the HUD explained, “the lack of housing and 

infrastructure in Indian Country is severe and widespread, and far exceeds the funding 

currently provided to the tribes” (USCCR, 2018, p. 136). The number of overcrowded 

households, or households without adequate kitchens or plumbing actually grew by 21% 

between 2003 and 2015 (USCCR, 2018). 

 

The U.S. Commission on Civil Rights (2018) reported that the IHBG Program has 

identified several obstacles that tribes face in obtaining funding for the federal housing 

development programs, including limited tribal administrative capacity, burdensome 

administrative requirements from the funding source, incompatibility and lack of 
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coordination between agency programs, and exclusion from some programs due to a 

tribe’s small size (USCCR, 2018). 

 

(b) Australia 

The Indigenous People of Australia (sometimes also referred to as Aboriginal People) 

represent approximately 2.8% of the population of Australia (Australian Bureau of 

Statistics, 2017). Indigenous households in Australia have substantially lower home 

ownership rates: 36% of Indigenous households are homeowners compared to 68% home 

ownership for the general population (Australian Institute of Health and Welfare 

[AIHW], 2014). Indigenous households are more than three times as likely to be 

overcrowded: 12.9% of Indigenous households are overcrowded compared to 3.4% of the 

general population (AIHW, 2014). Furthermore, many Indigenous communities in remote 

parts of Australia experience high rates of severe overcrowding, homelessness, and poor 

dwelling conditions (Andersen et al., 2018). Prime causes of the inadequate housing 

conditions include poor initial construction standards, lack of regular routine 

maintenance, and overcrowding (Australian Institute of Architects, 2017). The absence of 

affordable, secure and appropriate housing is associated with a range of negative 

outcomes, including poor health, higher levels of psychological distress and lower rates 

of employment and lower educational participation (AIHW, 2014). Poor housing, 

inadequate hygiene practices, and household overcrowding directly or indirectly underlie 

many of the health and social issues present in most Indigenous communities in the 

Northern Territory of Australia (Andersen et al., 2018). 
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In 2012, the Australian Government developed the National Indigenous Housing Guide 

(NIHG) to assist in the design, construction, and maintenance of Indigenous housing with 

a particular focus on providing and maintaining a safe and healthy living environment 

(Department of Families, 2012). The guide is divided into four main parts: Part A: Safety, 

Part B: Health and Housing, Part C: Healthy Communities, and Part D: Managing Houses 

for Safety and Health. Part A of the guide identifies life-threatening dangers that must be 

considered when designing upgrading, or maintaining a house, including items such as: 

electrical safety, fire prevention and structural collapse. Part B provides information on 

health hardware required to ensure that healthy living practices are taken into 

consideration when designing, upgrading, or maintaining a home. These include: 

reducing the negative effects of crowding, controlling temperature, and reducing injury 

by removing hazards from the home. Part C is related to community planning and 

essential services including: water, energy, landscaping, and wastewater. Part D includes 

information regarding routine maintenance required to keep homes safe and healthy. 

 

Parts A, B, and C include: a “design and specification” section to describe design features 

that are vital for safety and health; a “quality control” section that outlines necessary 

inspection, tests and warranties; and a “maintenance” section that describes maintenance 

activities recommended to ensure that the house functions in a safe and healthy manner. 

The guide was derived using data from housing projects over a seven-year period in 

which the condition of the homes was recorded prior to upgrading. This guide can be an 

effective tool used during the design, upgrading, and maintenance of homes. 
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(c) New Zealand 

The Indigenous Polynesians people of New Zealand are known as the Māori People 

which represent 16.5% of the population (Statistics New Zealand, 2019). Many Māori 

People live in impoverished and overcrowded conditions (Groot et al., 2011). 

Colonization in New Zealand resulted in a flood of Māori moving from rural tribal lands 

to towns and cities. Many of the new migrants flocking to urban areas occupied the 

homes of relatives, in substandard dwellings and slums that no one else wanted (Groot et 

al., 2011). The Māori People struggle to find affordable housing as they have 

disproportionately low incomes and are, therefore, more likely to live in poor-condition 

housing, as compared to the rest of the population (Office of the Auditor General of New 

Zealand, 2011). According to the Human Rights Commission (2010), 23% of the Māori 

population live in crowded housing that requires one or more additional bedrooms. 

 

There are several barriers to building housing on Māori Land including difficulty raising 

financing, planning restrictions, rate arrears, poor infrastructure, and difficulties in 

obtaining consent from landowners (Office of the Auditor General of New Zealand, 

2011). Government agencies in New Zealand have invested in many programs over the 

years to assist owners of Māori land to build housing, including the following three 

current initiatives: Kāinga Whenua loans, the Māori Demonstration Partnership fund, and 

Special Housing Action Zones (Office of the Auditor General of New Zealand, 2011). 

Despite the good intentions of the initiatives and some success, the barriers to building 

housing on Māori Land remain in place (Office of the Auditor General of New Zealand, 

2011).  
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(d) Mexico 

Mexico has over 17 million Indigenous citizens, representing approximately 21.5% of the 

country’s population (Instituto Nacional De Estadistica Y Geografia, 2015). In Mexico, 

Indigenous housing conditions are inferior to housing for other populations, and 

Indigenous people tend to live in overcrowded conditions (United Nations Human 

Settlements Programme [UNHSP], 2009). A 2005 study found that almost 60% of 

dwelling units in rural and urban areas occupied by Indigenous people had no potable or 

piped water, compared with 15% of the general population (UNHSP, 2009). In addition, 

35% of Indigenous households had no electricity, compared with only 6.5% of the 

general population (UNHSP, 2009). 

 

Indigenous people in many countries, including Canada, are living in poor housing 

conditions and are faced with higher rates of overcrowding than the general population. 

Although these countries face similar issues related to Indigenous housing, there are 

unique cultural, social, environmental, governmental, and legal factors that make it 

difficult to develop appropriate housing strategies and funding programs. One of key 

elements that was identified as being critical to the success of the various housing 

strategies and programs was the need for the development and implementation of housing 

design standards and inspection protocols (Commonwealth of Australia, 2017; Human 

Rights Commission, 2010).  
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The following section summarizes some of the specific challenges associated with First 

Nations housing in Canada that must be considered in the development of good building 

practices for First Nations housing. 

 

2.8. Challenges Associated with Providing Quality Housing on First Nations 
Reserves in Canada 

A number of challenges associated with First Nations housing in Canada are addressed in 

this section. These include: (a) remoteness of First Nations communities; (b) lack of 

availability of building materials; (c) lack of local capacity in skilled trades, (d) 

inadequate fire-fighting capabilities; and (e) unsustainability of current First Nations 

housing.  

 

(a) Remoteness of First Nations Communities 

First Nations communities are classified into one of 4 geographic zones (INAC, 2000): 

• Zone 1 (Urban): Located within 50 km of the nearest service centre with year-

round road access. 

• Zone 2 (Rural): Located between 50 and 350 km from the nearest service centre 

with year-round road access. 

• Zone 3 (Remote): Located over 350 km from the nearest service centre with year-

round road access. 

• Zone 4 (Special Access): The First Nation has no year-round road access to a 

service centre and, as a result, experiences a higher cost of transportation. 

 



 40 

A service center is a community where the following services are available (INAC, 

2000): 

• supplies, material and equipment (i.e., for construction, office operations, etc.); 

• a pool of skilled or semi-skilled labour; 

• at least one financial institution, bank, trust company, credit union, etc.; 

• provincial services (such as health services, community and health services, 

environmental services); and 

• federal services (such as Canada Post, an employment centre). 

 

According to INAC’s First Nations Profiles, there are 189 (30%) First Nations 

communities in Zone 1, 283 (45%) in Zone 2, 23 (4%) in Zone 3, 106 (17%) in Zone 4 

and 34 (5%) are not defined (INAC, 2018a). The remoteness of First Nations 

communities results in higher housing construction and maintenance costs due to the lack 

of availability of building materials and skilled trades. The costs to build homes on 

remote First Nations reserves is estimated to be between 30% to 50% higher than 

constructing the same house in the south near an urban center (AFN, 2013a). 

 

(b) Lack of Availability of Building Materials 

The lack of availability of appropriate building materials is a challenge for remote First 

Nations communities (Atwal, 2015). First Nations homes in remote communities often 

have to wait months for emergency repairs and maintenance to be completed because the 

materials must be transported by barge or winter roads (SSCAP, 2015a). Construction 

materials sometimes have to be flown into the communities at much higher costs when 
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the winters are not cold enough for the winter roads to open (SSCAP, 2015b). 

Transporting materials to communities that are only accessible by air, water, and winter 

road is time-consuming, often unreliable, and very expensive (SSCAP, 2015a). 

 

(c) Lack of Local Capacity in Skilled Trades 

It is difficult, if not impossible, for First Nations communities to retain or lure skilled or 

professional workers (SSCAP, 2015a). Some First Nations reserve residents have to leave 

their community to pursue post-secondary education and training. Many First Nations 

residents have less access to transportation to urban centres than the general population 

and face cultural and socio-linguistic barriers, as well as low literacy rates, which 

contribute to low graduation rates (Canadian Apprenticeship Forum, 2013). Skilled 

people are required to manage the housing stock, to incorporate practices that make 

housing financially and environmentally sustainable, to maintain housing units and to 

educate community members on home maintenance (SSCAP, 2015a). 

 

(d) Inadequate Fire-Fighting Capacity 

Losses (deaths, injuries, and property damage) resulting from fire are much higher in 

First Nations Communities than in the rest of Canada. The fire incidence rate in First 

Nations Communities is 2.4 times higher than the per-capita rate for the rest of Canada 

(CMHC, 2010). Compared to the rest of Canada, the death rate due to fires is 10.4 times 

greater, the injury rate is 2.5 times greater, and the property damage per unit is 2.1 times 

greater (CMHC, 2010). Remote location and overcrowding were found to have 
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contributed to the higher fire incident and losses rates in First Nations communities 

(CMHC, 2010).  

 

Other factors that were found to be contributors to the higher fire loss rates include: low 

number of operative smoke detectors, prevalent wood stove use and the presence of 

poorly maintained and improperly installed wood stoves, and teenagers on First Nations 

reserve frequently describe life as “boring” which can lead youth to experiment with fire 

(CMHC, 2008). 

 

First Nations communities are not properly equipped to prevent life-threatening and 

devasting fires and often do not have proper fire protection services (Standing Committee 

on Indigenous and Northern Affairs [SCINA], 2018). The inconsistent or non-existent 

building code inspection regimes and lack of compliance enforcement contribute to the 

risk of fire (SCINA, 2018). The lack of smoke detectors, extinguishers and response 

equipment in many communities means that fires can spread quickly (SCINA, 2018).  

 

(e) Unsustainability of Current First Nations Housing 

Sustainability is defined in the Brundtland report to the UN as “development that meets 

the needs of the present without compromising the ability of future generations from 

meeting their own needs” (UN, 1987, p. 15). The high social, environmental, and 

economic status of the current housing situation is unsustainable (Kyser, 2011). Despite 

significant funding from the government; mould, fire and overcrowding are national 

epidemics which have negative effects on individual and community health and well-
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being. Additionally, short building life spans lead to a waste of valuable community 

resources, and communities are unable to meet housing needs (Kyser, 2011). The 

Assembly of First Nations and the Holmes Group developed the First Nations Sustainable 

Development Standard (FNSDS) to build affordable and sustainable on-reserve housing 

(SSCAP, 2015a). The FNSDS is a guide for First Nations Communities to develop their 

own community and housing designs that meet their current and future needs for safer, 

more durable, sustainable, and healthier housing which reflects each community’s unique 

culture, climate and environment. 

 

2.9. Objectives of the Study 

The literature review has revealed the following gaps with respect to First Nations 

housing in Canada: 

a) The actual conditions of the homes on the First Nations communities in Canada 

are unknown. No housing inventory has been completed. No housing condition 

assessments have been completed. Currently, there are no standardized methods 

for completing housing condition assessments in First Nations communities. 

b) Building codes, construction standards and inspections protocols are not 

uniformly implemented, followed and enforced. 

c) There isn’t a clear understanding of how the safety and health of the building 

occupants is being affected by the poor housing conditions. 

d) There are no adequate good building practice guidelines to support safe and 

healthy housing on First Nations communities. 
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The current research project is designed to help fill these gaps. The following are its 

specific objectives: 

a) assess the housing conditions in the entire RRAFN community to determine 

specific deficiencies, 

b) identify the health and safety risks associated with the housing conditions and 

deficiencies, and ultimately 

c) develop a set of Good Building Practice (GBP) guidelines for First Nations 

housing to address the most common housing deficiencies observed in the 

RRAFN community with the objective of improving the health and safety of the 

occupants. 
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3.0 METHODOLOGY 

This chapter describes the background of the larger Roseau River Anishinabe First 

Nation (RRAFN) project, the reasons for selecting the case study approach, the RRAFN 

case study, the procedure used for the development of a Good Building Practice (GBP) 

guidelines, and the GBP framework. 

 

3.1. The Background of the Larger RRAFN Project 

As described in Chapter 1, the research project described in this thesis is a component of 

a larger Collaborative Health Research Projects (CHRP) program funded by the Natural 

Sciences and Engineering Research Council (NSERC) and the Canadian Institutes of 

Health Research (CHIR). The objectives of this larger community-based CHRP were to: 

(a) develop a protocol for assessing First Nations housing; (b) use this protocol to 

develop a Good Practices Process for First Nations housing renewal; (c) develop a 

Healthy Housing Index (HHI) designed to serve as a tool to measure the link between 

housing conditions and health, using both medical and building sciences; and, (d) 

examine the impact of housing on children’s health, on school absenteeism, and on 

academic performance. 

 

Objective (a) was addressed in an M.Sc. research project entitled “Housing Conditions in 

a First Nations Community” (Reeve, 2013) and a M.Eng. project titled “Building 

Condition Assessment: Roseau River First Nation - Training Centre” (Gloux, 2013). 

Objective (b) is the topic of the research project reported in this thesis and, objectives (c) 

and (d) are currently being examined by the principal investigators. The community-
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based CHRP project was conducted in collaboration with the RRAFN located in 

Manitoba, Canada, and involved complete housing audits of 159 homes. These included 

full home visual inspections, extensive diagnostic testing, and surveys with the heads of 

133 households. The visual inspections were conducted to assess the condition of the 

building envelope as well as the structural, mechanical, and electrical systems of each 

home. The diagnostic testing completed in each home included air sampling for the 

presence of mould, indoor temperature and humidity measurements, building material 

moisture measurements (wood, gypsum board) and thermographic imaging to identify 

thermal anomalies and air leakage within the home’s building envelope system. A survey 

was used to obtain information from the occupants themselves regarding the structural 

soundness of the homes, the adequacy of the size of the homes, the indoor air quality in 

the homes, and the adequacy of warmth and dryness in the homes. The results of the 

housing condition visual inspections and the diagnostic testing data (air samples) 

collected by Reeve (2013) were used in the present thesis to identify the common housing 

deficiencies experienced in the First Nations community and ultimately to develop a 

Good Building Practice guide. 

 

3.2. Case Study Methodology 

Understanding the conditions of First Nations housing is an important prerequisite to 

understanding the key issues that impact these conditions in order to develop good 

building practice guidelines to support safe and healthy housing in First Nations 

communities. The key questions that guided this research include: In what ways is the 

housing in First Nations communities substandard, inadequate, and unhealthy? What 

health and safety hazards are present as a result of these poor housing conditions? How 
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can the housing conditions be improved? Case studies are the preferred research strategy 

to address questions of “why” and “how” (Yin, 2003). Case-study is a method of 

systematically gathering information on a subject to effectively understand how it 

operates or functions (Berg, 2006). The current research project used the instrumental 

case study type which is used to help the researcher better understand some external 

theoretical question, issue, or problem (Berg, 2006), in this specific case, the 

investigators tried to gain a better understanding of the housing conditions in First 

Nations communities, how those conditions affect occupant health and safety, and how 

the housing conditions can be improved. 

 

According to Berg (2006), the instrumental case study follows the exploratory case study 

design type which includes a detailed organizational framework that is designed prior to 

beginning the research (Berg, 2006). The organizational framework in the current study 

included the development of an inspection protocol and the use of a condition asset rating 

system which is described in the following sections. The exploratory case study used 

fieldwork and data collection to gather information to assist in responding to the research 

questions. 

 

In order to reduce subjectivity, the research study was designed with a focus on 

reproducibility. According to Berg (2006), for many researchers, objectivity rests on the 

ability of an investigator to articulate the procedures so that others can repeat the 

research. The current case study design included protocols, guidelines and procedures to 

reduce subjectivity and allow the research to be replicated. A housing inspection protocol 
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was developed (Gloux, 2013; Reeve, 2013) to standardize the visual housing inspection 

procedures and the diagnostic testing program. This protocol was also developed to 

ensure that the visual inspection and data collection were consistent from house to house. 

The condition asset rating guidelines were developed to guide researchers in determining 

the condition of the various housing components based on a scale of 1 (Very Poor) to 5 

(Excellent). The condition asset rating guidelines serve to reduce researcher subjectivity 

when determining the condition of the housing component or a system. This standardized 

procedure was used for the development of the Good Building Practice (GBP) guidelines 

to ensure a systematic and consistent approach. 

 

The case study was also designed to be generalizable, allowing the findings of this 

research to be useful to other similar First Nations communities in Canada. According to 

Berg (2006), the case study should not only fit the specific community being studied, but 

also generally provide an understanding about similar communities. In this research, the 

intent was not to say that the housing conditions in this community are indicative of the 

housing conditions in all similar communities, but rather, if the housing deficiency exists 

in a similar community, it has the same associated health and safety risk and can be 

improved using the same good building practices. The current research does not identify 

all possible housing component and system deficiencies that may exist in all First Nations 

communities in Canada, but the GBP guidelines can be expanded to include additional 

deficiencies using the procedures outlined in this research thesis. 
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The following sections address the demographics of the partner community, the 

procedures for the development of the GBP guidelines, and the GBP guideline 

framework. 

 

3.3. Roseau River Anishinabe First Nation Case Study 

The official name of the partner community in the study is Roseau River Anishinabe First 

Nation Government (Band Number 273), which is located in the Treaty No. 1 Territory 

of southern Manitoba. The community consists of three reserves, as outlined in Table 3.1. 

Table 3.1: The Three Reserves of RRAFN (Indigenous and Northern Affairs 
Canada, 2017) 

Reserve Land Area (sq. km.) Geographical Coordinates 

Roseau River No. 2 22.242 49° 10′ 4″ N, 97° 15′ 58″ W 

Roseau Rapids No. 2A 3.230 49° 12′ 39″ N, 96° 56′ 23″ W 

Roseau River No. 2B 0.303 49° 59′ 58″ N, 97° 18′ 56″ W 
 

Roseau River No. 2 and Roseau Rapids No. 2A are approximately 40 kilometers apart 

and are located approximately 80 kilometers south of Winnipeg in the Province of 

Manitoba. Satellite images of Roseau River No. 2 Roseau Rapids No. 2A are shown in 

Figure 3.1 and 3.2, respectively. Roseau River 2B is located at the junctions of Highways 

6 and 236 and the Perimeter Highway on the northeast side of Winnipeg. Roseau River 

2B does not contain any housing and, thus, is not included in the current research study. 
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Figure 3.1: Satellite Photo of Roseau River No. 2. (ESRI/DigitalGlobe, 2016b) 

 

 
Figure 3.2: Satellite Photo of Roseau Rapids No. 2A. (ESRI/DigitalGlobe, 2016a) 
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The RRAFN communities of Roseau River No. 2 and Roseau Rapids No. 2A have a total 

population of 675 people with an average age of 26.3 years and a median age of 22.9 

years (Statistics Canada, 2016). The RRAFN population and age characteristics are 

summarized in Table 3.2. 

Table 3.2: RRAFN Population and Age Characteristics (Statistics Canada, 2016) 

Age Group 
(years) 

Total Male Female 

No. % No. % No. % 

0-14 250 37.0 115 32.4 135 42.2 

15-64 405 60.0 230 64.8 175 54.7 

65 and over 20 3.0 10 2.8 10 3.1 

Total 675 100 355 100 320 100 

 

The RRAFN communities of Roseau River No. 2 and Roseau Rapids No. 2A have a total 

of 195 single-detached houses (Statistics Canada, 2016). The household sizes are 

summarized in Table 3.3. 

Table 3.3: RRAFN Household Size (Statistics Canada, 2016) 

Household Size No. of Houses 

1 person 35 

2 persons 40 

3 persons 35 

4 persons 30 

5 or more persons  55 

Total 195 
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Roseau River Anishinabe First Nation is located within the Red River Valley in Manitoba 

and has been affected by flooding of the Red River. The community was most recently 

affected by overland flooding during the 1997 Red River flood (Epp et al., 1998). A 

permanent ring dike was constructed around RRAFN in 2004 (Indigenous Services 

Canada [ISC], 2019a). Although the dike protects the community, the residents are often 

evacuated because flooding cuts off all road access to the community, such as in the 2009 

and 2011 Red River floods (See Figure 3.3). Due to the high water table in the 

community, excessive moisture and basement flooding have caused mould problems that 

can represent a significant risk to the health of the residents (Roseau River International 

Watershed, 2007).  

 

 
Figure 3.3: Aerial Image of Flooding Outside of Roseau River No. 2 (Manitoba 

Infrastructure, 2019) 
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3.4. Procedure used in the Development of the Good Building Practice Guidelines 

A standardized procedure for the development of the Good Building Practice guidelines 

was adapted from the British Housing Health and Safety Rating System (HHSRS) (Office 

of the Deputy Prime Minister [ODPM], 2006) and modified to suit First Nations housing, 

as discussed in Section 3.4.3. The HHSRS procedure was passed into law in the United 

Kingdom in 2006. It was the first comprehensive and strictly enforced rating system in 

the world. It served as a model for the development of the Healthy Home Rating System 

by the U.S. Department of Housing and Urban Development (HUD) in 2014 (HUD, 

2020b). The procedure used in the development of the GBP guidelines is outlined in 

Figure 3.4. 
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Figure 3.4: Procedure used in the Development of the GBP Guidelines 

 

STEP 1
BUILDING CONDITION ASSESSMENT

Assess the condition of the housing component/system
Assess the condition of the housing using an occupant survey

Assess mould contamination in homes using on-site inspection, air samples, 
and occupant survey

Assess the condition of the housing for overcrowding, using the resident 
occupant data

STEP 2
IDENTIFY THE DEFICIENCY

Identify the deficiency of the component/system

STEP 3
ASSESS THE HAZARD

Determine the hazard associated with the deficiency

STEP 4
ASSIGN THE OBJECTIVE

Assign the objective of the GBP guideline

STEP 5
DEVELOP THE GBP GUIDELINE

Develop a GBP guideline to satisfy the assigned objective
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The following sections describe in more detail the methodology used for each step in the 

development of the GBP guidelines. 

 

3.4.1. Step 1: Assessing the Condition of the Housing Components 

The first step in the development of GBP guidelines involved a comprehensive building-

condition assessment of the RRAFN homes. The data collected during the building-

condition assessment were then analyzed to identify building component and system 

deficiencies that can create a health and safety hazard for the building occupants. 

 

At the time of the inspections, there were 176 habitable homes in RRAFN. Of the 176 

liveable homes in the RRAFN community, consent was obtained from 160 households to 

complete housing audits (on-site building condition assessments), conduct occupant 

surveys, and test for mould using air samples. The number of homes that were included 

in the housing audits, air sample collections, and occupant surveys was dependant on 

occupant participation. The sample size (number of homes with available data) for each 

dataset varied. Table 3.4 provides a summary of the datasets and the number (and 

percent) of RRAFN homes included in each specific dataset. Each dataset was analyzed 

using the maximum number of homes with the available data within each data set, rather 

than only including the homes that had data available across all datasets. This method 

was selected since cross-analysis between databases was not conducted in this thesis. 
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Table 3.4: List of Databases and the Number (and Percent) of Homes in the 
RRAFN Community Included in Each Database 

Database 

Total # (%) of 
Homes included in a 

Given Database 
(n = 160) 

Notes 

1. Total number of homes 
with Housing Audits (on-
site inspection and 
assessment of building 
conditions, including 
visible mould)  

159 (99.4%) One home was not inspected as 
the consent form was not 
signed in time. 

2. Total number of Heads of 
Household who agreed to 
participate in the Survey 

133 (83.1%) Twenty-seven heads of 
household moved from their 
home or declined the invitation 
to be interviewed. 

3. Total number of homes 
with Air Samples analyzed 

157 (98.1%) Air sample reports for two 
homes were missing, and one 
home was not inspected/tested. 

 

The following subsections address the specific methods used to assess the housing 

conditions in the RRAFN community. All of these methods contributed to the 

development of the Good Building Practice Guidelines, using RRAFN as a case study. 

 

3.4.1.1 Procedure Used in the Development of the Good Building Practice Guidelines 

The housing condition assessments were visual in nature. The condition of the building, 

structural, mechanical and electrical systems were recorded for later analysis. 

Measurements of relative humidity, temperature and the moisture content of building 

materials were also recorded for each home. In addition, air samples were taken from 

each home to determine mould concentrations. The detailed inspection protocol, 

developed by Reeve (2013) and Gloux (2013), was followed in order to reduce 

subjectivity and ensure that the results would be comparable from home to home. The 

inspection protocol included the use of the Condition Assessment Rating Guide (CARG), 
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shown in Table 3.5. This CARG was adapted from Abbott et al. (2007) and modified for 

use in this thesis.  

Table 3.5: Condition Assessment Rating Guide (adapted from Abbott et al., 2007) 

Rating Condition Action Description 

5 Excellent 
Planned 
Preventative 
Maintenance 

The system or component is either new or has recently been 
maintained. It does not exhibit any signs of deterioration. 
 
 

4 Good Condition Based 
Maintenance 

The system or component exhibits superficial wear and tear, 
minor defects, minor signs of deterioration to surface 
finishes, and requires maintenance/servicing. It can be 
reinstated with routine maintenance/servicing. 

3 Fair Repairs 

The system or component requires repair, usually by a 
specialist. It has been subject to abnormal use or abuse, and 
its poor state of repair is beginning to affect surrounding 
elements. Backlog maintenance work exists. 

2 Poor Rehabilitation 

The system or component does not comply with code, is 
deteriorated badly, has suffered structural damage, or 
requires rehabilitation. There is a serious risk of imminent 
failure. The state of repair has a substantial impact on 
surrounding elements or creates a potential health or safety 
risk. 

1 Very Poor Replacement 

The system or component has failed; it is not operational or 
is deteriorated to the extent that does not justify repairs. The 
condition of the element actively contributes to the 
degradation of surrounding elements or creates a safety, 
health or life risk. 

Note: The CARG rating system used in the present study is identical to that developed by Abbott et al., 
2007, with the exception of minor changes to the condition titles: The original Level 1 (very bad), Level 2 
(bad), and Level 5 (very good) condition titles were modified to read Level 1 (very poor), Level 2 (poor), 
and Level 5 (excellent). 
 

The CARG categorizes the condition of the building components or systems in terms of 

the severity of the condition on a scale from Very Poor (1) to Excellent (5). The housing 

condition data were recorded directly on a tablet while on site, using the standardized 

inspection protocol. The inspections where completed by teams of 2 to 4 researchers with 

one researcher designated as the lead inspector (Reeve, 2013).  The inspectors were 

trained by Professional Engineers who independently inspected an initial series of homes 

to establish inter-rater reliability and to minimize subjectivity.  Each home was inspected 
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independently by two researchers who were able to assess the components independently 

and confirm their results is there were differences.   

 

The data collected during this study were used as the basis for developing the GBP 

guidelines discussed in the following sections. In the present research, the data collected 

by Reeve (2013), which includes the condition-assessment ratings of the housing 

components based on the CARG discussed above, were used to determine if a building 

component or system was deficient. Using the CARG, any component or system that is 

rated from Very Poor (1) to Good (4) was considered a deficiency in the development of 

the GBP guidelines. 

 

Although a rating of 4 is considered to be in ‘Good’ condition, for purposes of the current 

study, the component is still considered to be a deficiency.  The component may exhibit 

superficial wear and tear, minor defects, or minor signs of deterioration to surface 

finishes and requires maintenance/servicing. An example would be a dirty HRV filter. 

This is a condition that requires routine maintenance; however, if left uncorrected it can 

affect the air quality in the home. 

 

3.4.1.2 Assess the Condition of the Housing Using an Occupant Survey 

Surveys were administered to 133 heads of household who agreed to participate out of a 

total of 160 (82.1%) in the RRAFN community. The survey was designed to determine 

the occupants’ perception of the air quality and presence of mould contamination in the 

home. Twenty-seven heads of household moved from their home or declined the 

invitation to be interviewed. The participants were asked to provide information 
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regarding the structural soundness of the homes, the adequacy of the size of the homes, 

indoor air quality in the homes, and the adequacy of warmth and dryness in the homes. 

 

3.4.1.3 Assess the Mould Contamination of Homes Using On-site Inspection, Air 
Samples, and Occupant Survey 

In order to evaluate mould contamination of the homes in the RRAFN community, 

various sources of information were reviewed, including: 

a) industry and government guidelines regarding acceptable levels of mould in the 

indoor environment and potential health effects of mould contamination, 

b) occupant surveys administered to 133 heads of household regarding potential 

mould contamination, 

c) results from the visible mould inspection of 159 homes (part of the housing audit 

conducted by a team of trained inspectors) in the RRAFN community, and 

d) results from mould air sampling of 157 homes in the RRAFN community. 

 

Air contamination is expressed in colony forming units (CFU) per unit volume of air. In 

this study, the mould concentrations are represented in CFU/m3, which represents the 

total concentration of culturable microorganisms incubated by a microbiological 

laboratory. The number of CFU/m3 is calculated by dividing the volume of air trapped by 

the air sampling device into the total number of colonies observed on the culture plate. 

 

A report of the Federal Provincial Advisory Committee on Environmental and 

Occupational Health recommends the following guidelines (Health Canada, 1995) for 
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mould contamination. These guidelines were used in the present study for evaluating 

concerns with potential mould contamination of the homes in the RRAFN community. 

 

• Significant number of certain pathogenic fungi should not be present in indoor air 

(e.g., Aspergillus Fumigatus, Histoplasma, and Cryptococcus). 

• The persistent presence of significant number of toxigenic fungi (e.g., 

Stachybotrys atra, toxigenic Aspergillus, Fusarium and Penicillium species) 

indicates that further investigation and action should be taken accordingly. 

• The confirmed presence of one or more fungal species occurring as a significant 

percentage of an indoor air sample and not similarly present in concurrent outdoor 

samples is evidence of a fungal amplifier. 

• The “normal” indoor air mycoflora (fungi) is qualitatively similar and 

quantitatively lower than that of outdoor air (e.g., in federal government 

buildings, the 3-year average limit has been set to approximately 40 CFU/m3 for 

Cladosporium, Alternaria, and non-sporulating Basidiomycetes). 

• More than 50 CFU/m3 of a single species (other than Cladosporium or Alternaria) 

may be reason for concern. 

• Up to 150 CFU/m3 is acceptable if there is a mixture of species reflective of the 

outdoor air spores. Higher counts suggest dirty or low efficiency air filters or 

other problems. 

• Up to 500 CFU/m3 is acceptable in the summer if the species present are primarily 

Cladosporium or other tree and leaf fungi. Values higher than this may indicate 

failure of the filters or contamination in the building. 
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• The visible presence of fungi in humidifiers and on ducts, mouldy ceiling tiles, 

and other surfaces requires investigation and remedial action regardless of the 

airborne spore load.  

 

The procedure used in the present study to assess the level of mould contamination in the 

RRAAFN community is similar to that recommended by Safe Work Manitoba (SWM, 

2015) which includes the following procedures: 

 

a) Assess the magnitude, the prevalence, and severity of health problems using 

health questionnaires and occupant interviews; 

b) identify problems in the building environment, including a visual assessment of 

condensation and moisture concerns, relative humidity measurements, review for 

odours and visible mould; and, 

c) conduct air sampling in conjunction with a thorough building inspection. 

 

It should be noted that the procedures identified above were developed specifically for 

workplaces and do not strictly apply to residential homes. Health Canada (2014) has 

guidelines for addressing moisture and mould in residential homes. These guidelines are 

less structured or detailed. However, they include the same basic procedures noted above. 

Health Canada recommends that if visible mould exists, it needs to be removed (Health 

Canada, 2014).  
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Testing the air for mould is not recommended by Health Canada (1995) since an air test 

does not provide information on health and does not address the cause of the mould 

damage. Air sampling for mould is simply a snapshot in time and the results can be 

affected by several factors including sampling location, sampling method, and 

environmental conditions (SWM, 2015). As there are currently no published guidelines 

or standards for “safe” exposure levels for mould, the results from the air sampling can be 

difficult to interpret, even for professionals (Shum & Palaty, 2014). For these reasons, it 

is recommended that air sampling be done in conjunction with a building inspection and a 

visual mould inspection (SWM, 2015). 

 

While air sampling for mould in the home is not always required, it is appropriate when: 

(a) the presence of hidden mould is suspected, and intrusive or destructive sampling may 

be required to locate it; (b) there are surface stains, but it is uncertain if the staining is 

mould; and (c) there is a need to judge the effectiveness of the remediation (Shum & 

Palaty, 2014). 

 

Occupant surveys were administered to heads of households of 133 homes in the RRAFN 

community to determine the occupants’ perception of the air quality in their homes, 

ranging from Very Poor to Excellent. The occupants were also asked in the survey if 

there was an odour problem in their home, such as mould, sewer back-up, or wood rot 

and if they had observed any visible mould in their home within the last 12 months.  
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The on-site inspection of 159 houses at RRAFN included observations for visible mould 

in several places, including bedrooms, living rooms, kitchens, bathrooms, laundry rooms, 

closets, utility rooms, enclosed porches, and other areas. The size of the mould-affected 

areas in each room was also estimated and was reported in four categories: 1-25 sq. in, 

25-100 sq.in, 100-200 sq. in, and greater that 200 sq. in. 

 

In addition to on-site visible mould inspection of the RRAFN homes, air samples were 

collected from 157 homes (with a range of 1 – 5 samples per home) using an air sampler 

with agar strips. Samples were collected from the above-grade level(s) of the home, 

designated as Area 1, and the below-grade level of the home, designated as Area 2. The 

above-grade air samples were collected on the main floor level, designated as Area 1A, 

and where applicable, on the second-floor level, designated as Area 1B. The upper floor 

of the two-storey and split-levels homes were considered the second-floor level. The 

below-grade samples were collected in either the basement, designated as Area 2A, or the 

crawlspace, designated as Area 2B. In addition, outdoor-air samples were collected in the 

vicinity of the homes each day that indoor air sampling was conducted, designated as 

Area 3. The number of outdoor air samples was smaller than indoor air samples, as only 

one outdoor air sample was taken for a group of homes located in the same vicinity. The 

total number of air samples taken in all home areas is listed in Table 3.6. 

  



 64 

Table 3.6: Number of Air Samples Taken in Each General Area of the House 
(Main Floor, Second Floor, Basement, Sub-Basement, Crawlspace, and 
Outside)  

General Area of the House Number of Air 
Samples  
(n= 406) 

Level 1 (Area 1A): Main Floor* 157 
Level 2 (Area 1B): Second Floor* 12 
Basement (Area 2A)* 110 
Sub-basement* 1 
Crawlspace (Area 2B)* 28 
Outside (Area 3) 98 

Note: *Considered indoor areas 
 

All air samples were sent to ALS Environmental in Winnipeg for analysis. The analysis 

involved the identification of the various genus types and the amount of each genus type 

in colony forming units per cubic meter (CFU/m3).  

 

3.4.1.4 Assess the Condition of the Housing using Resident Occupancy Data 

A further interest in the current study was the extent of overcrowding in the community, 

since overcrowding has been linked to the deterioration of the housing conditions 

(SSCAP, 2015a) which, in turn, lead to serious health and safety hazards (FNIGC, 2012). 

 

Surveys were conducted with 133 of the participating occupants of 160 homes in the 

RRAFN community to determine the number of people living in the homes. Occupant 

data were also obtained for 140 of the homes in the RRAFN community during housing 

audits. The data collected during the survey included the number of adults and children 

living in each home. Where possible, the gender and age of the children were also 

recorded. Additionally, the occupants were asked if they felt their house was big enough 

for all the people who live in the home, in order to gain an understanding of the 
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occupants’ perception of overcrowding. Overcrowding was measured using the methods 

discussed in Section 2.6. 

 

3.4.2. Step 2: Identifying the Deficiencies 

The following information, collected during the research study, was analyzed to identify 

the deficiencies: 

• House condition assessment notes made by the inspectors, 

• photographs taken during the inspection, 

• reports of existence and size of visible mould in each home, and, 

• responses by occupants by means of a survey. 

 

A building component or system is considered to be deficient if it requires maintenance, 

repairs, rehabilitation, or replacement to function properly for its intended purpose. 

Deficiencies arise for several reasons including: the way the dwelling was originally 

designed and constructed, wear and tear, lack of care, lack of maintenance, and abuse 

over a period of time (ODPM, 2006). A deficiency becomes important when it can be 

seen that its effect results in a health hazard to the building occupants (ODPM, 2006). In 

the current study, a complete list of all the observed deficiencies was compiled using the 

data from all 159 homes inspected during the 2012 housing-condition assessment. 

 

Once the complete list of deficiencies was compiled, the frequencies of occurrence of 

these deficiencies within all 159 homes was determined. A master deficiency list was 

then created that included all the common deficiencies. A deficiency was considered to 
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be common if it appeared in 10% or more of the 159 homes inspected in the community. 

The purpose of developing how frequent a deficiency was observed across the 159 homes 

in the community was to identify those deficiencies that were most prevalent in the 

community and which required urgent attention. Frequencies that occurred in less than 

10% of the homes were not considered widespread enough to include in the Good 

Building Practice guidelines. 

 

3.4.3. Step 3: Assessing the Hazards Associated with the Deficiencies 

Defective building systems and components can present various hazards, not only to the 

building occupants, but also to the building itself. Each deficiency can present one or 

more associated hazards to the building or its occupants. Occupant hazards are 

considered hazards that are associated with the safety and health of the occupants, 

whereas building hazards affect the functionality or durability of the building systems and 

components. Although building hazards do not have an immediate and direct impact on 

the health and safety of the occupants, they can affect the functionality and durability of 

the building systems and components, and, if left untreated, can further degrade the 

building systems to the point where they present an occupant hazard. The types of 

hazards are presented in Figure 3.5. 
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Figure 3.5: Hazard Types Presented by Housing Deficiency 

 

The definition of each hazard is described in Table 3.7. 

 

Table 3.7: Definition of Occupant and Building Hazards 

Hazard 
Classification  

Hazard Type 
Hazard 

Description 

Occupant 
Hazard 

Safety Deficient products, materials, or systems that 
present safety hazards to the occupants 

Health Deficient products, materials, or systems that 
present health hazards to the occupants 

Building 
Hazard 

Functionality 
Deficient products, materials, or systems that 

reduces the functionality of a product, material, or 
system 

Durability 
Deficient products, materials, or systems that 

reduce the durability and performance of a product, 
material, or system 

 

Housing 
Deficiency

Occupant 
Hazards

Safety Health

Building 
Hazards

Functionality Durability
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According to the HHSRS, occupant hazards arise from deficiencies if a building 

component or building system places the safety and health, or even the lives, of the 

occupants at risk (ODPM, 2006). The reason for adopting the HHSRS hazard list in the 

current study is that it constitutes the most comprehensive list of hazards related to 

housing conditions and has become the model for other organizations such as HUD.  

 

The HHSRS lists 29 hazards and each hazard is scored during house inspections using a 

computer-scoring program. The hazard list was modified in this thesis by removing 

hazards not included within the scope of the current study including: hazardous materials 

(e.g., asbestos, biocides, lead, radiation, VOC); hazards related to the operation of 

equipment in the home (e.g., uncombusted fuel gas, hot surfaces and materials, position 

and operability of amenities, explosions); hazards related to water supply, hazards related 

to occupant actions (food safety); and noise.   

 

In this thesis, crowding and space were not considered hazards related to housing but 

rather a social issue that a GBP guideline cannot address.  In addition, some hazards that 

were listed separately in the HHSRS were combined into a single category for the current 

study (i.e., the hazards of "falls associated with baths," "falls on the level," "falls 

associated with stairs and steps," and "falls between levels" were combined into a single 

category of “Falls." The hazards of "Excess Heat" and "Excess Cold" were also combined 

into a single hazard: "Excess Heat/Excess Cold.” 
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A total of 12 hazards were identified in the RRAFN community. These were then used as 

the basis for setting objective-based goals and a remedial-action time frame for 

addressing these hazards. Research has shown there is a direct link between housing 

hazards and their effect on the health and safety of the occupants (Keall et al., 2010). 

 

Housing must satisfy a number of requirements in order to ensure the health and safety of 

its occupants.  These requirements fall under four main categories (ODPM, 2006): 

Physiological, Psychological, Hygiene, and Spatial. 

 

A summary of the hazards and associated health and safety risks, which are directly 

linked to the four housing requirements are listed in Table 3.8.  These are adapted from 

the HHSRS and modified focusing on hazards and associated health and safety risks most 

common in First Nations Housing in Canada. 
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Table 3.8: Hazards and Associated Health and Safety Risks (ODPM, 2006) 

 Housing 
Requirement 

Contributing 
Factors to the 

Hazard 

Hazard Associated Health 
Threat 

Health and Safety 
Risk 

A: Physiological 
Requirements 

Hygrothermal 
Conditions 
 
 

1. Dampness and 
Mould Growth 
 

Health threats due to 
dust mites, mould, or 
fungal growth 

Allergies, asthma, 
effects of toxins 
from mould, and 
fungal infections 

2. Excess Cold / 
Excess Heat 
 

Threats to health 
from cold indoor 
temperatures. 
Threats due to high 
indoor temperatures. 
Healthy indoor 
temperatures range 
from 18 to 21 degrees 
Celsius 

Respiratory 
conditions: flu, 
pneumonia, and 
bronchitis. 
Cardiovascular 
conditions: heart 
attacks and strokes. 
Dehydration, and 
trauma 

Pollutants 
(non-
microbial) 

3. Carbon 
Monoxide and 
Fuel 
Combustion 
Products 
 

Excess levels of 
carbon monoxide, 
nitrogen dioxide, 
sulphur dioxide, and 
smoke 

Dizziness, nausea, 
headaches, 
disorientation, 
unconsciousness, 
and breathing 
problems 

B: Psychological 
Requirements 

Space, 
Security, 
Light, and 
Noise Issues 

4. Entry by 
Intruders 
 

Problems keeping a 
property secure 
against unauthorized 
entry and maintaining 
a defensible system 

Fear of burglary 
occurring, stress 
and anguish caused 
by burglary and 
injuries caused by 
the intruder 

5. Lighting 
 

Threats to physical 
and mental health 
associated with the 
inadequate natural or 
artificial light 

Depression and 
psychological 
effects due to lack 
of natural light, 
eyestrain from 
glare and 
inadequate light 
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Table 3.8: Hazards and Associated Health and Safety Risks (cont’d) 

 Housing 
Requirement 

Contributing 
Factors to the 

Hazard 

Hazard Associated Health 
Threat 

Health and Safety 
Risk 

C: Hygiene 
Requirements 

Sanitation and 
Water Supply 
Issues 

6. Domestic 
Hygiene, 
Pests, and 
Refuse 
 

Health hazards due to 
poor design, layout 
and construction 
making it hard to 
keep clean and 
hygienic, attracting 
pests and inadequate 
and unhygienic 
provision for storing 
household waste 

Stomach and 
intestinal disease, 
infection, asthma, 
allergies, disease 
from rats, and 
physical hazards 

7. Personal 
Hygiene, 
Sanitation, 
and Drainage 
 

Threats of infections 
and threat to mental 
health associated with 
personal hygiene, 
including personal 
and clothes washing 
facilities, sanitation 
and drainage 

Stomach and 
intestinal disease, 
skin infections and 
depression 

D: Protection 
Spatial 
Requirements 

Structural 
Deficiencies 

8. Falls 
 

Falls associated with 
trips and slips 

Physical injuries: 
cuts, lacerations, 
swelling and 
bruising, fractures, 
head, brain, and 
spinal injuries 

Electrical 
Deficiencies 

9. Electrical 
Hazards 
 

Hazards from 
electrical shock and 
electricity burns 

Electrical shock 
and burns 

10. Fire 
 

Threats to health 
from exposure to 
uncontrolled fire and 
associated smoke 

Burns, smoke 
inhalation, 
death 

Structural and 
Architectural 
Deficiencies 

11. Collisions 
and 
Entrapment 
 

The threat of trapping 
body parts such as 
fingers in building 
features and colliding 
with building features 
such as windows, 
doors, and low 
ceilings 

Physical injuries 

12. Structural 
Collapse and 
Falling 
Elements 
 

The threat of the 
dwelling collapsing, 
or part of the fabric 
being displaced or 
falling due to 
inadequate fixing or 
disrepair or as a result 
of adverse weather 
conditions 

Physical injuries 
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It is possible for a single deficiency to have an effect on, or contribute to, more than one 

hazard. An example is shown in Figure 3.6. 

 

Figure 3.6: The Relationship between a Single Deficiency and One or More 
Associated Hazards 

 

In the example shown in Figure 3.6, an unsealed wall penetration (see deficiency code 

A1.8 in Appendix A, Table A3) could lead to the following hazards: 

• excess cold (because of air infiltration in winter), 

• excess heat (because of air infiltration in summer), 

Hazard:
Dampness & 

Mould Growth

Hazard:
Excess 

Cold/Excess 
Heat

Hazard:
Domestic 

Hygiene, Pests 
and Refuse

Deficiency: 
Unsealed Wall Penetration 
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• dampness and mould growth (because of moisture intrusion), and 

• domestic hygiene, pest and refuse (because the gaps can allow insects and pests to 

enter the dwelling). 

 

Similarly, several deficiencies may be responsible for, or contribute to, the same hazard 

as shown in Figure 3.7. 

 

Figure 3.7: The Relationship between a Single Hazard and Multiple Deficiencies 

 

In this example, the hazard of fire may result from the following deficiencies: 

• defective wiring  

• a defective chimney pipe, and  

• an open junction box/exposed electrical wiring. 
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Fire

Deficiency: 
Open electrical 
box/exposed wiring 

Deficiency: 
Defective Wiring 

Deficiency: 
Defective chimney 
pipe 
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3.4.4. Step 4: Assigning the Objective 

The GBP guidelines were developed to be objective-based. Each GBP guideline was 

developed to meet a specific objective which was assigned based on the hazard and/or 

issue that is presented by the deficiency. This approach is similar to that currently being 

used by the National Building Code of Canada which defines the terms (objectives) that 

buildings and structures must satisfy to ensure that the health and safety of occupants are 

not compromised. 

 

The objective-based format allows the user to implement the proposed GBP guideline or 

offer an alternative solution that satisfies the desired objective. This system promotes 

innovation and creativity to develop and implement alternative solutions that satisfy the 

desired objectives (Bergeron et al., 2004). This is important, given the variable 

environmental conditions across Canada and the unique differences from community to 

community. Recommendations in the GBP guidelines were developed to address the 

objective-based goals, as outlined in Table 3.9. 
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Table 3.9: Objective-Based Goals and Remedial Action Timeframe 

Objective-
Based Goal  

Description 
Remedial 

Action 
Timeframe 

CARG 
Rating1 

Improved 
Safety 

Products, materials, or systems that result 
in improved safety of the occupants 

Immediate 
(< 1 month) 1 or 2 

Improved 
Health 

Products, materials, or systems that result 
in improved health of the occupants 

Short Term 
(1 – 3 months) 1 or 2 

Improved 
Functionality 

Operational procedures or maintenance 
that results in the improved functionality 

of a product, material, or system 

Medium Term 
(3 - 6 months) 3 or 4 

Improved 
Durability 

Products, materials, or systems that are 
higher quality and more durable in order 

to withstand frequent use, harsh 
conditions, and abuse 

Long Term 
(6 – 12 months) 3 or 4 

1 Note: 1 = Very Poor, 2 = Poor, 3 = Fair, 4 = Good, 5 = Excellent 

 

Table 3.9 also includes a Remedial Action Timeframe for each deficiency based on the 

objective. The process of assigning objectives is similar to the principles embraced by the 

National Building Code and the Government of Nunavut Good Building Practices 

Guideline (Government of Nunavut, 2005; National Research Council of Canada [NRC], 

2015).  A remedial action timeframe was developed, based on the author’s personal 

experience as a professional engineer, the CARG rating system, as well as the risks 

associated with safety (highest priority), health, functionality, and durability (lowest 

priority) hazards.”   

 

The Remedial Action Timeframe provides a method of determining if the deficiency is 

critical and assists housing managers in prioritizing repairs and maintenance. Guidelines 
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with the objective-based goal of improved safety are considered to be an immediate 

priority, and remedial action should be taken as soon as practically possible. Objective-

based goals associated with improved health are considered short-term priorities, 

guidelines with the goal of improved functionality are considered medium-term priorities, 

and improved durability goals are considered long-term priorities. 

 

3.4.5. Step 5: Development of the GBP Guidelines 

In addition to the extensive housing data collected at RRAFN, the following resources 

were used in the development of the GBP guidelines: 

• Public utilities. Manitoba Hydro publishes safety information related to utility 

systems for indoors and around the home including furnaces, appliances, surge 

protection, ground fault circuit interrupters (GFCI), extension cords, outlets, tools, 

and landscaping. Examples include Energy Savings Guide: Doors and Windows 

(Manitoba Hydro, 2014) and the Forest Enhancement Program, Tree Care: 

Planting and Maintaining your Trees (Manitoba Hydro, 2019). 

• Government housing authorities. BC Housing has developed guidelines for 

housing to address the design and construction of specific systems within homes. 

Examples include the Consumer Guide to Window and Door Replacement (BC 

Housing, 2016) and Air Sealing and Insulation Retrofits for Single Family Homes 

(BC Housing, 2020). 

• Research papers/reports. There is a significant amount of research related to good 

building practices and First Nations Housing that has been conducted by 

government agencies including Canada Mortgage and Housing Corporation 
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(CMHC) and Natural Resources Canada (NRC). Examples include the Canadian 

Wood-Framed Home Construction (Canada Mortgage and Housing Corporation, 

2013) and Heat Recovery Ventilators (Natural Resources Canada, 2012). 

• Industry practice. Documents have been developed through industry practice that 

provide guidance and good building practices for design and construction in 

northern locations including the Government of Nunavut Good Building Practices 

Guidelines (Government of Nunavut, 2005). 

• The writer’s personal professional experience. The author, Patrick Gloux, M.Eng., 

P.Eng., is a professional engineer registered in the Provinces of Manitoba, 

Saskatchewan, Alberta, and the Territories of Nunavut and Northwest Territories. 

Mr. Gloux has extensive experience with the assessment, design, construction, 

and project management of residential, commercial, and industrial projects in 

remote and northern locations. 

• Engineering consulting industry. The author has collaborated with various 

engineering consulting groups who have expertise in First Nations and remote 

northern housing, including KGS Group Consulting Engineers, Unies Limited of 

Winnipeg, and Neegan Burnside Limited of Orangeville, Ontario. 

 

3.5. The Good Building Practice Guidelines Framework 

The GBP guidelines framework is arranged into five main categories based on typical 

architectural and engineering disciplines, as in Figure 3.8.  These include Landscape, 

Architectural, Structural, Mechanical, and Electrical systems. 
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Figure 3.8: GBP Guideline: Five Main Categories 
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Each of the five main categories is further divided into multiple sub-categories as shown 

in Figure 3.9. The main categories are grouped based on architectural and engineering 

disciplines, and the subcategories are grouped by building system. 

 
Figure 3.9: GBP Guideline Categories and Sub-Categories 

 

Based on the rich data collected at RRAFN, 72 deficiencies associated with these 

categories were developed.  These deficiencies formed the core of the GBP guidelines to 

be discussed in the following chapters. 
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3.6. Data Analysis Methods 

As highlighted at the beginning of this chapter, understanding the key issues that impact 

the housing conditions in First Nations communities is an important pre-requisite to 

developing good building practice guidelines for safe and healthy housing. This chapter 

addressed the methodology used in assessing the condition of housing at RRAFN, 

identifying the deficiencies in the homes, and assessing the hazards associated with these 

deficiencies. 

 

Data were obtained during the assessment phase using housing audits, inspections for 

visible mould, air sampling for mould contamination, and interviews with heads of 

household.  

 

To assist the researchers in their assessment of the housing in the RRAFN community, a 

condition assessment rating guide was used where individual housing components were 

rated on a scale of 1 (Very Poor) to 5 (Excellent).  This rating system allowed the 

researchers to evaluate the condition of groups of house components at RRAFN with 

similar functionality (e.g., structural, mechanical, and electrical components). The air 

samples collected were sent to a professional laboratory in Winnipeg for analysis, 

including total mould counts in CFU/m3  as well as individual mould genus types. 

 

The air-borne mould data were analyzed using simple frequencies and compared to 

acceptable industry health standards, as well as to the results from other studies.  
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Similarly, the visible mould data were also analyzed using simple frequencies and 

compared to the air sample results.  

 

Interviews with the heads of households were conducted and analyzed using simple 

frequencies to gauge the occupants’ perception of the indoor air quality in their homes. 

 

A list of deficiencies were developed by (a) analyzing the data collected during the 

building condition assessments (housing audits), as well as (b) by reviewing the specific 

notes taken by the inspectors during these audits and by (c) examining over 2,500 

photographs taken during these inspections.  

 

A set of hazards associated with these deficiencies were also identified, based on the 

work by the British Housing Health and Safety Rating System (ODPM, 2006). In 

addition, a list of recommendations were made for addressing these deficiencies in a 

timely manner. 

 

All of these key elements constitute an integral part of the Good Building Practice Guide 

developed in this thesis for First Nations Housing. 
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4.0 RESULTS 

This chapter presents the results of the research study including a summary of the 

housing conditions and deficiencies, mould contamination, and overcrowding at Roseau 

River First Anishinabe First Nation (RRAFN). 

 

4.1. Housing Conditions at Roseau River Anishinabe First Nation 

4.1.1. Introduction 

The Good Building Practice (GBP) guidelines are developed in this chapter based on the 

housing conditions and deficiencies observed in the community of RRAFN. This section 

describes the results of the research conducted at RRAFN including: (a) a summary of the 

housing stock data, (b) a summary of the housing condition ratings, (c) the housing 

deficiencies identified in the community, and (d) the hazards associated with these 

deficiencies. 

 

4.1.2. Housing Audits (On-site Building Condition Assessment): Summary of the 
Housing Stock Data - Type, Age, and Ownership of Homes 

As shown in Table 4.1, the housing stock at RRAFN included a variety of different home 

types. The majority (90.6%) of the homes inspected were single storey (bungalows, row 

houses, bi-levels, and trailers). Multi-storey homes (two-storeys and split-levels) 

accounted for 9.4% of the homes inspected. Of the 159 homes inspected, 98 (61.3%) had 

basements, 39 (24.4%) had crawlspaces, and 10 (6.3%) had a concrete slab-on-grade. A 

total of 12 (7.6%) homes (split-levels) had both a basement and a crawlspace. 
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Table 4.1: The Number (and Percent) of the Types of Homes Inspected 

Home Type Number (%) 

Bungalow 90 (56.3%) 
Bi-level 32 (20.0%) 
Trailer 19 (11.9%) 
Split-level 12 (7.5%) 
Two Storey 3 (1.9%) 
Row House 3 (1.9%) 
Total 159 (100) 

 

The ages of the homes, as reported by the occupants in the survey, are shown in Figure 

4.1. Based on a survey of 133 people, only 80 occupants provided a specific response to 

this question regarding the age of their home. At the time of the audit, the great majority 

of the homes, 76 (95.0%) were between 10 and 39 years old. 

Note: 38/133 (28.5%) of the respondents answered, “don’t know”, and 15/133 (11.28%) of the responses were missing. 
These responses were not included in this figure. 

Figure 4.1: Number of Homes in Each Age Category, Based on Information 
Provided by Survey Respondents 
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According to the occupant survey responses, the great majority of the homes, 116 out of 

133 (87.2%), in the community were Band-owned by the First Nation. The survey also 

indicated that the Band was responsible for the maintenance of the homes that it owned. 

Given the lack of funding for such maintenance, homes tended to deteriorate faster, 

leading to major deficiencies and associated health and safety hazards. These are 

discussed in the next section. 

 

4.1.3. Housing Audits (On-site Building Condition Assessments): Summary of the 
Housing Condition Ratings 

The major housing conditions obtained through the on-site Building Condition 

Assessments (BCAs) in the RRAFN community are summarized in Tables 4.2 to 4.6. 

These tables also show the ratings of the housing components/systems using the 

Condition Assessment Rating Guideline (CARG) system adopted by Reeve (2013). The 

CARG system was adapted from Abbott et al. (2007) and used by Reeve to rate the 

condition of the components and systems within the RRAFN homes on a scale of 1-Very 

Poor to 5-Excellent (refer to the CARG in Table 3.5 for a full description of the rating 

system levels).  

 

A total of 159 homes in the RRAFN community were inspected. The total number of 

components inspected across all homes includes 381 structural (Table 4.2), 4,849 

building envelope (Table 4.3), 1,148 mechanical (Table 4.4), 1,106 plumbing (Table 4.5), 

and 759 electrical (Table 4.6). The average condition rating, out of 5, of these 

components ranged between 2.59 (SD = 0.39) for the mechanical components and 2.80 

(SD = 0.52) for the building envelope components. This range of rating falls between 
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Poor to Fair, according to the CARG system. An example of the rating of the components 

of a home during exterior and interior inspection is given in Appendix A, Tables A1 and 

A2, respectively. 

Table 4.2: Ratings (1 – 5) of the Building Structure Components Inspected Across 
Homes (Based on Inspections of 159 Homes) 

Component 
Inspected 

Number of Components with Specific Rating: Number of 
Components 

Rated 

Average 
Rating: 

(Out of 5) 
 

SD 
1 

(Very 
Poor) 

2 
(Poor) 

3 
(Fair) 

4 
(Good) 

5 
(Excellent) 

Foundation 
Wall 20 20 20 73 0 133 3.10 0.90 

Foundation 
Type 2 7 9 11 0 29 3.00 0.63 

Renovation 
Ground 0 2 0 0 0 2 2.00 0.89 

Stairs 10 62 33 6 2 113 2.36 0.48 

Renovation 
Walls 2 2 2 0 0 6 2.00 0.43 

Evidence 
of Recent 
Structural 

Renovation 

22 39 28 7 2 98 2.27 0.35 

Total 56 132 92 97 4 381 2.64 0.41 
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Table 4.3: Ratings (1 – 5) of the Building Envelope Components Inspected Across 
Homes (Based on Inspections of 159 Homes) 

Component 
Inspected 

Number of Components with Specific Rating: Number of 
Components 

Rated 

Average 
Rating: 

(Out of 5) 
 

SD 1 
(Very 
Poor) 

2 
(Poor) 

3 
(Fair) 

4 
(Good) 

5 
(Excellent) 

Exterior 
Doors 32 119 99 73 1 324 2.67 0.44 

Exterior 
Window 
covers 

265 222 194 632 13 1326 2.93 0.75 

Total 
Window 
Frame 

141 319 426 423 11 1320 2.88 0.54 

Exterior 
Wall 

Surface 
67 113 217 225 7 629 2.99 0.61 

Storm 
Drainage 109 256 46 42 2 455 2.06 0.42 

Evidence 
of Recent 
Structural 

Renovation 
of roof 

2 3 2 2 1 10 2.70 0.22 

Roof Cover 9 21 39 83 5 157 3.34 0.85 
Gutters and 

Down 
Pipes 

15 104 18 10 0 147 2.16 0.57 

Soffits and 
Fascia 

Condition 
22 33 45 49 2 151 2.84 0.52 

Overall 
Condition 
of Roof 

6 22 69 58 0 155 3.15 0.73 

Main 
Entrance 30 65 38 18 3 154 2.34 0.33 

Insulation 
Condition 8 2 4 6 1 21 2.52 0.39 

Total 706 1279 1197 1621 46 4849 2.80 0.52 
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Table 4.4: Ratings (1 – 5) of the Mechanical Components Inspected Across Homes 
(Based on Inspections of 159 Homes) 

Component 
Inspected 

Number of Components with Specific Rating: Number of 
Components 

Rated 

Average 
Rating: 

(Out of 5) 
 

SD 1 
(Very 
Poor) 

2 
(Poor) 

3 
(Fair) 

4 
(Good) 

5 
(Excellent) 

Cooling 
System 9 14 36 34 1 94 3.04 0.64 

Fireplace 0 0 2 1 0 3 3.33 0.94 
Wood 
Stove 3 2 3 0 0 8 2.00 0.46 

Smoke 
Pipe 29 17 16 6 1 69 2.03 0.23 

Furnace 11 17 40 77 3 148 3.30 0.85 
Furnace 

Filter 19 36 22 26 14 117 2.83 0.26 

HRV 42 38 14 21 0 115 2.12 0.29 

HRV Filter 17 20 33 28 7 105 2.89 0.40 
Humidifica
tion System 6 5 8 3 0 22 2.36 0.40 

Dehumidifi
cation 
System 

31 26 20 13 1 91 2.20 0.25 

Gas 
Appliances 0 0 1 0 0 1 3.00 1.34 

Exhaust 
Kitchen 40 15 28 34 1 118 2.50 0.44 

Exhaust 
Bathroom 56 10 30 17 1 114 2.10 0.31 

Vents 25 46 42 30 0 143 2.54 0.40 

Total 288 246 295 290 29 1148 2.59 0.37 
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Table 4.5: Ratings (1 – 5) of the Plumbing Components Inspected Across Homes 
(Based on Inspections of 159 Homes) 

Component 
Inspected 

Number of Components with Specific Rating: Number of 
Components 

Rated 

Average 
rating: 

Average 
Rating: 

(Out of 5) 

Standard 
Deviation 1 

(Very 
Poor) 

2 
(Poor) 

3 
(Fair) 

4 
(Good) 

5 
(Excellent) 

Kitchen 
Plumbing 27 35 56 36 0 154 2.66 0.47 

Laundry 
Plumbing 20 26 41 59 0 146 2.95 0.66 

Bathroom 
Plumbing 55 41 35 25 0 156 2.19 0.28 

Septic 
Tank 3 8 11 9 0 31 2.84 0.54 

Sump 
Pump 11 20 21 37 0 89 2.94 0.66 

Catch 
Basin 11 21 27 26 0 85 2.80 0.52 

Connector 
Lines 1 3 20 28 0 52 3.44 0.95 

Sump 
Pump Hose 17 24 10 28 2 81 2.68 0.51 

Pipes 
Waste 17 23 64 51 1 156 2.97 0.62 

Pipes 
Supply 19 39 50 48 0 156 2.81 0.53 

Total 181 240 335 347 3 1106 2.77 0.52 

 
Table 4.6: Ratings (1 – 5) of the Electrical Components Inspected Across Homes 

(Based on Inspections of 159 Homes) 

Component 
Inspected 

Number of Components with Specific Rating: 
Number of 

Components 
Rated 

Average 
rating: 

Average 
Rating: 
(Out of 

5) 

Standard 
Deviation 1 

(Very 
Poor) 

2 
(Poor) 

3 
(Fair) 

4 
(Good) 

5 
(Excellent) 

Wiring 
Internal 26 44 45 43 1 159 2.68 0.44 

Wiring 
External 8 15 55 81 0 159 3.31 0.88 

Outlets 
Internal 29 58 40 30 1 158 2.47 0.36 

Outlets 
External 13 19 51 71 0 154 3.17 0.78 

Fire Alarm 66 28 7 23 0 124 1.90 0.29 

CO Alarm 1 1 2 1 0 5 2.60 0.48 

Total 143 165 200 249 2 759 2.74 0.52 
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Since the majority of the components/systems in the RRAFN homes are rated between 

Poor (2) and Fair (3), one can assume that the components/systems are, on average, in a 

poor state of repair, and are creating potential health and safety risks for the occupants. 

These ratings also indicate that the components and systems within the homes contain 

deficiencies that require remedial action such as repair, rehabilitation, or replacement. 

This issue is addressed in subsequent sections. 

 

4.1.4. Housing Audits (On-site Building Condition Assessments): Summary of the 
Housing System Deficiencies 

A total of 72 distinct, common deficiencies were identified based on the Building 

Condition Assessments (BCAs) of 159 homes in the First Nations community of Roseau 

River. The deficiencies identified are listed in detail, by house randomized ID numbers, 

in Appendix A, Table A3. Figure 4.2 summarizes the number and percent of different 

deficiencies found in each of the five main categories of the GBP guidelines.  
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Figure 4.2: Count and Percent of the 72 Common (i.e., appearing in 10% or more 
of the homes) Deficiencies found in the RRAFN Community 

 
For example, 31/72 (43.1%) of the common deficiencies observed are related to the 

home’s Architectural components/systems such as exterior windows and doors. The next 

major area of deficiencies is related to Mechanical (29.2%) systems/components. A 

common deficiency is defined as one that appears in 10% or more of the 159 homes 

inspected in the community. A deficiency is counted once per home, not multiple times 

within a home. For example, if there is exterior damage in three windows, it is only 

counted once. The complete list of the 72 common deficiencies and their frequency of 

occurrence within the 159 homes inspected in the community are summarized in Table 

4.7.  
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Table 4.7: Total Number of Homes Where a Particular Deficiency was Observed 
in the RRAFN Community 

Main 
Category Sub-Category 

Deficiency 
Total Number of 

Homes Exhibiting 
this Deficiency 

No. Code Description # (n = 159) % 

L 
Landscape 

Landscaping 
& Drainage 

1 L1.1 Defective downspouts and extensions 147 92.5 
2 L1.2 Poor site grading 45 28.3 
3 L1.3 Overgrown trees, shrubs and grass 30 18.9 
4 L1.4 Defective sump pump discharge hose 26 16.4 

A 
Architectural 

Building 
Envelope 
 

5 A1.1 Defective exterior siding 91 57.2 
6 A1.2 Exterior wall water damage 89 56.0 
7 A1.3 Defective soffit and fascia 76 47.8 
8 A1.4 Defective exterior stucco 60 37.7 
9 A1.5 Exterior wall gaps 56 35.2 
10 A1.6 Defective air and vapour barrier 38 23.9 
11 A1.7 Deteriorated roof shingles 38 23.9 
12 A1.8 Unsealed wall penetrations 32 20.1 
13 A1.9 Foundation wall water infiltration 18 11.3 
14 A1.10 Defective attic gable vent 17 10.7 

Exterior 
Windows & 
Doors 

15 A2.1 Exterior window condensation 153 96.2 
16 A2.2 Exterior window damage 148 93.1 
17 A2.3 Exterior door does not close/seal 124 78.0 
18 A2.4 Defective storm door 48 30.2 
19 A2.5 Defective exterior window casing 37 23.3 
20 A2.6 Defective exterior door casing 37 23.3 
21 A2.7 Defective exterior door hardware 29 18.2 

Interior 
Finishes 

22 A3.1 Damaged gypsum board finishes 138 86.8 
23 A3.2 Condensation and water stains 132 83.0 
24 A3.3 Defective sealant 111 69.8 
25 A3.4 Millwork damage 105 66.0 
26 A3.5 Defective floor finishes 88 55.3 
27 A3.6 Defective handrails 67 42.1 
28 A3.7 Incomplete renovations 62 39.0 
29 A3.8 Defective insulation 52 32.7 
30 A3.9 Defective door and window casing 44 27.7 
31 A3.10 Interior wall water staining/damage 41 25.8 
32 A3.11 Interior floor water staining/damage 41 25.8 
33 A3.12 Defective baseboards 26 16.4 
34 A3.13 Basement water damage 18 11.3 
35 A3.14 Tub and shower tile damage 17 10.7 
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Table 4.7: Total Number of Homes Where a Particular Deficiency was Observed 
in the RRAFN Community (cont’d.) 

Main 
Category Sub-Category 

 
Deficiency 

Total Number of 
Homes Exhibiting 

this Deficiency 
No. Code Description # (n = 159) % 

S 
Structural 

Foundations 
36 S1.1 Basement concrete floor cracks 53 33.3 
37 S1.2 Foundation wall cracks 34 21.4 
38 S1.3 Water stains and efflorescence 31 19.5 

Structure 

39 S2.1 Water-stained wood floor framing 63 39.6 
40 S2.2 Incomplete structural alterations 39 24.5 
41 S2.3 Sloped and uneven floors 23 14.5 
42 S2.4 Damaged or cracked ceiling finishes 22 13.8 

Exterior 
Decks/Stairs 43 S3.1 Deteriorated wood deck framing 80 50.3 

M 
Mechanical 

HVAC 
 

44 M1.1 Defective heat recovery ventilator 91 57.2 
45 M1.2 Defective grilles and registers 90 56.6 
46 M1.3 Defective kitchen exhaust fan 67 42.1 
47 M1.4 Defective ductwork 57 35.8 
48 M1.5 Defective bathroom exhaust fan 53 33.3 
49 M1.6 Defective exterior wall vents 45 28.3 
50 M1.7 Defective air conditioning units 34 21.4 
51 M1.8 Defective chimney pipe 27 17.0 

Plumbing & 
Drainage 

52 M2.1 Leaking pipes 114 71.7 
53 M2.2 Leaking sinks 76 47.8 
54 M2.3 Defective faucets and taps 62 39.0 
55 M2.4 Condensation on interior water pipes 47 29.6 
56 M2.5 Leaking toilet 41 25.8 
57 M2.6 Leaking washing machines 32 20.1 
58 M2.7 Defective sump pump 25 15.7 
59 M2.8 Leaking bathtub 25 15.7 
60 M2.9 Defective catch basin 25 15.7 
61 M2.10 Defective hot water tank 19 11.9 
62 M2.11 Defective tub enclosure 17 10.7 

Indoor Air 
Quality 

63 M3.1 Visible mould 155 97.5 
64 M3.2 Odor, must, VOC, smoke 86 54.1 

E 
Electrical 

Power & 
Wiring 
 

65 E1.1 Missing electrical device cover plates 92 57.9 
66 E1.2 Open junction box/exposed wiring 58 36.5 
67 E1.3 Defective wiring 29 18.2 
68 E1.4 Defective exterior receptacle 19 11.9 

Lighting 
69 E2.1 Defective exterior light fixture 93 58.5 
70 E2.2 Defective interior light fixture 52 32.7 
71 E2.3 Missing light bulbs 46 28.9 

Smoke & Gas 
Detection 72 E3.1 Defective smoke and CO detectors 78 49.1 
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Deficiencies that occurred in less than 10% of the 159 homes inspected in the RRAFN 

community were not counted in the results. Some of the deficiencies observed that were 

not present in more than 10% of the homes include: defective toilet seats, defective 

heating thermostats, and basement floor slab settlement. 

 

On average, each home contained a total of 27 unique or different deficiencies. The 

minimum number of deficiencies observed in a home was seven, and the maximum 

number of deficiencies observed in a home was 48. In Figure 4.3, the number of 

deficiencies in each home are grouped into five range categories: 0 to 10 deficiencies, 11 

to 20 deficiencies, 21 to 30 deficiencies, 31 to 40 deficiencies, and 41 to 50 deficiencies. 

The distribution of the number of homes falling within each range category is shown in 

the figure below. Almost one in every three homes had between 31 and 40 deficiencies. 

 
Figure 4.3: Distribution of the Number of Homes Within Each Deficiency Range 

Category 
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Water damage, condensation, odour, and mould were the most common deficiencies 

observed throughout the homes inspected in the RRAFN community. Similar concerns 

were raised in the occupant survey which contained questions regarding observed water 

damage in the homes. Almost 65% (86 of 133) of the survey respondents who answered 

this question reported having water damage to the house or contents at some point since 

they started living in the home. The main causes of the water damage reported by the 

survey respondents are summarized in Figure 4.4. The majority of these respondents 

(62.8%) indicated that flooding or poor drainage was the main cause of water damage in 

their house. 

 
Note: Some respondents reported more than one cause of water damage. 

Figure 4.4: Main Causes of Water Damage in the Homes, as Reported by 
Respondents to the Survey 

 

4.1.5. Housing Audits (On-site Building Condition Assessments): Hazards Associated 
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Table 3.8.  The hazards associated with each of the 72 common deficiencies found in the 

159 homes inspected in the RRAFN community are listed in Appendix A, Table A4. 

Twelve main hazards were identified as being associated with the 72 common housing 

deficiencies. These hazards are shown in Figure 4.5. The distribution of the hazards, 

based on their frequency of occurrence within the list of 72 deficiencies, is also shown. 

 
Note: Hazards may be associated with more than one deficiency. 

Figure 4.5: The Number (and Percent) of Deficiencies out of a Total of 72 with 
which a Specific Hazard is Associated in the RRAFN Community 
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For example, the most common hazard, dampness and mould growth, is associated with 

47 of the 72, or 65.3% of the deficiencies. These deficiencies are present in the 

Landscape, Architectural, Structural and Mechanical categories (see Appendix A, Table 

A3). The large number of deficiencies observed in RRAFN that are associated with the 

hazard of dampness and mould suggest that there may also be concerns with mould 

contamination in the homes. 

 

The next section of this chapter presents the mould sampling results and associated 

industry guidelines for acceptable levels of mould in the indoor environment. 

 

4.2. Mould Contamination 

Although there are hundreds of thousands of mould species present on earth, the 

following specific moulds have been found to affect the respiratory health of certain 

humans: Aspergillus, Penicillium, Stachybotrys Chartum, and Cladosporium (Wells, 

2014). 

 

The health effects of inhaling mould spores include allergies, infection, or irritation.  The 

adverse health effects to mould exposure are varied and complex; they depend on many 

factors including personal susceptibility, route of exposure, age, state of health, amount 

and duration of exposure, virility and viability of the organism as well as whether the 

effect is infectious, allergenic, toxigenic or some combination of these (Safe Work 

Manitoba [SWM], 2015). 
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The following section focuses on: 

a) a comparison of the industry guidelines for acceptable levels of mould with the 

mould air sampling results obtained from 157 homes in the RRAFN community, 

and 

b) a comparison of the RRAFN mould air sampling results with those in a separate 

study where mould air samples were collected from 715 homes within the City of 

Winnipeg, Manitoba (Wells, 2014). 

 

4.2.1. Introduction 

Mould growth is considered to be unacceptable inside buildings and can result in adverse 

health effects in certain people, depending on their individual sensitivity (Health Canada, 

1995). Due to the large variety of mould species and the variability of human response to 

mould exposure, it is not possible to develop exposure limits. At present, there are no 

building codes or standards that define safe levels of mould in residential homes. Current 

guidelines for acceptable mould limits are included in Section 3.4.1.3. 

 

When encountering visible mould, the industry guideline is “You see it, you get rid of 

it.” (SWM, 2015). These guidelines also recommend that any materials that cannot be 

dried within 48 hours should not be used in the home. 

 

The following sections summarize the results of the occupant surveys, on-site visual 

mould inspection, and air sampling that were conducted to evaluate potential concerns 

with mould contamination within the homes in the RRAFN community. 
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4.2.2. Occupant Survey: Responses Regarding Air Quality, Odour, and Mould in 
RRAFN Homes 

Figure 4.6 illustrates the occupants’ perception of the air quality in their homes during the 

winter months, ranging from Very Poor to Excellent. Based on the results of the survey, 

the respondents in almost 44% (58/132) of the homes considered the air quality in their 

home to be Poor or Very Poor. Slightly less than 20% (26/132) felt that the air quality in 

their homes was Good or Very Good. 

 
Note: 1 (0.75%) of the respondents answered, “don’t know”. This response was not included in the figure. 

Figure 4.6: Occupant Perception of the Air Quality in their Home During the 
Winter Months (Very Poor to Excellent), Based on the RRAFN Survey 
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 Note: 1 (0.75%) of the respondents answered, “don’t know”. This response was not included in the 
figure. 

Figure 4.7: Occupant Perception of Odour Problem in the Home, Based on the 
RRAFN Survey 
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Figure 4.8: Number (and Percent) of Homes in which Occupants Reported the 
Presence of Visible Mould, Based on the RRAFN Survey 
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was most often reported to be present in the bathroom (69.6%) and the kitchen (61.8%). 
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cooking. 
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Note: This figure includes the responses from the 102 respondents that reported the presence of visible mould in their 
homes, based on the survey (See Figure 4.8). Respondents identified more than one location with visible mould in their 
home. 

Figure 4.9: Areas in the Home in which the Occupants Reported the Presence of 
Visible Mould, Based on the RRAFN Survey 
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laundry rooms, closets, utility rooms, enclosed porches, and other areas. The trained 

inspectors reported visible mould in at least one area in each of the 155/159 (97.5%) 

homes inspected. Only 4/159 (2.5%) of the homes were found to have no visible mould at 

all. 

 

Table 4.8 shows that a total of 1,114 different home areas across the community were 

inspected. These include 168 bathrooms, 251 living rooms, 157 kitchens, 427 bedrooms, 

and 111 other areas (e.g., laundry rooms, closets, utility rooms, enclosed porches, and 

other areas). Of the 1,114 areas across all community homes that were inspected, 880 

home areas were found to have visible mould (48 of these had no specific size of mould 

reported by the inspectors and could not be included in the analysis); and only 234 of all 

the inspected home areas had no visible mould. 

  



 103 

Table 4.8: Number (and Percent) of Home Areas Inspected that were Found with 
no Visible Mould and with Visible Mould 

 Home Areas Inspected for Visible Mould in the RRAFN Community 

 Bathrooms Living 
Rooms Kitchens Bedrooms Other Total 

Total # of Home Areas 
Inspected 168 251 157 427 111 1,114 

(100%) 

# of Home Areas Found 
with no Visible Mould 

38 
(22.6%) 

59 
(23.5%) 

21 
(13.4%) 

77 
(18.0%) 

39 
(35.1%) 

234/1,114 
(21.0%) 

# of Home Areas found 
with Visible Mould 

130 
(77.4%) 

192 
(76.5%) 

136 
(86.6%) 

350 
(82.0%) 

72 
(64.9%) 

880/1,114 
(79.0%) 

Home Areas with Visible 
Mould but no Mould Size 
was Recorded/Missing 

9 
(5.4%) 

7 
(2.8%) 

4 
(2.6%) 

26 
(6.1%) 

2 
(1.8%) 

48/880 
(5.4%) 

Adjusted # (%) Home 
Areas where Mould was 
Present and Specific Mould 
Size was Reported* 

121 
(72.0%) 

185 
(73.7%) 

132 
(84.1%) 

324 
(75.9%) 

70 
(63.1%) 

832/880 
(94.7%) 

Note: * The size of visible mould shown in Table 4.9 is based on these adjusted values. 
 

Table 4.9, provides a breakdown of the different size categories of mould found in the 

different areas of the 832 homes where mould was present and specific mould size was 

reported: 121 bathrooms, 185 living rooms, 132 kitchens, 324 bedrooms, and 70 other 

rooms.  The mould cover size is reported in four range categories: Category 1: 1-25 sq. 

in., Category 2: 25-100 sq. in., Category 3: 100-200 sq. in., and Category 4: >200 sq. in. 

The average category of mould size out of four for bathrooms, living rooms, and kitchens 

ranges from 2.27 (SD =  0.24) for kitchens to 2.43 (SD = 0.85) for living rooms, or 

between 25 sq. in. and 200  sq. in. of observed mould size. Bedrooms had a much lower 

average category of mould size, 1.73 (SD = 0.13), or between 1 sq. in. and 100 sq. in.  
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Table 4.9: Four Different Size Categories of Visible Mould Found in Different 
Areas of the Home, Based on On-site Home Inspections 

 # (%) Home Areas Where Visible Mould was Mould in a Specific Mould Size Category* 

Size Category (1-4) of 
Visible Mould Found in 
Each Home Area 

Bathrooms 
(n = 121) 

Living Rooms 
(n = 185) 

Kitchens 
(n = 132) 

Bedrooms 
(n = 324) 

Other 
(n = 70) 

Total 
(n = 832) 

1 (1-12 sq. in.) 31 
(25.6) 

51 
(27.6%) 

43 
(32.6%) 

175 
(54.1%) 

31 
(44.3%) 

331 
(39.8%) 

2 (25-100 sq. in.) 39 
(32.2%) 

45 
(24.3%) 

40 
(30.3%) 

82 
(25.3%) 

15 
(21.4%) 

221 
(26.6%) 

3 (100-200 sq. in.) 27 
(22.3%) 

48 
(25.9%) 

20 
(15.2%) 

46 
(14.2%) 

10 
(14.3%) 

151 
(18.1%) 

4 (>200 sq. in) 24 
(19.8%) 

41 
(22.2%) 

29 
(27.0%) 

21 
(6.5%) 

14 
(20.0%) 

129 
(14.5%) 

Average Mould Size 
Category out of 4 (SD) 

2.36 
(0.23) 

2.43 
(0.85) 

2.27 
(0.24) 

1.73 
(0.13) 

2.10 
(0.18) 

2.09 
(0.09) 

Note: * Included are only those homes where a specific size of visible mould was recorded during data collection. 
Note: Highlighted cells in grey indicate numbers and percentages of interest, as indicated in the text. 
 

Given the fact that, in most homes, kitchens and living rooms in the RRAFN community 

are open concept and families typically spend a considerable amount of their time in 

these areas, the high visible mould in these areas should be a matter of concern. In 

comparison to all other areas, the least mould-affected areas were recorded in bedrooms. 

In more than half of the bedrooms (54%), the mould-affected areas were less than 25 

sq.in.  It is also notable that 42.1% of bathrooms had mould affected areas greater than 

100 sq. in. (i.e., in Categories 3 and 4 combined: 22.3% + 19.8%).  Examples of mould in 

these range categories are shown in Figure 4.10.  Since most bathrooms are small, the 

high concentration of mould poses a special health challenge to the residents. 
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Example of Mould Range Category 3 
Bathroom in House ID 74 

Example of Mould Range Category 4 
Bathroom in House ID 97 

  
Figure 4.10: Sample Photos of Mould Range Categories 3 and 4 (Source: University 

of Manitoba Research Team). 

 

The presence of visible mould in almost all the homes inspected indicates that mould 

contamination is a concern. In addition to visible mould, air samples were collected in the 

homes to further evaluate the extent of mould contamination. The following section 

summarizes the results of the mould air samples that were collected in the homes in the 

RRAFN community. 

 

4.2.4. Roseau River Anishinabe First Nation Air Sample Results 

Air samples were collected from 157 homes (with a range of 1 – 5 samples per home) 

using an air sampler with agar strips. A total of 406 air samples were taken (see Table 

4.10).  All air samples were sent to ALS Environmental Laboratories in Winnipeg for 

analysis. The analysis involved the identification of the various genus types and the 

amount of each genus type in CFU/m3. The average mould counts of all genus types 

combined are listed in Table 4.10.  
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Table 4.10: Number of Air Samples Taken in Each General Area of the House 
(Main Floor, Second Floor, Basement, Sub-Basement, Crawlspace, and 
Outside) and Average Mould Count of all Genus Types Combined 
(CFU/m3) 

General Area of the House Number of Air 
Samples  
(n = 406) 

Average Mould Count 
All Genus Types Combined 

In CFU/m3 
Level 1 (Area 1A): Main Floor* 157 1,305 
Level 2 (Area 1B): Second Floor* 12 1,554 
Basement (Area 2A)* 110 1,237 
Sub-basement* 1 730 
Crawlspace (Area 2B)* 28 1,578 
Outside (Area 3) 98 2,627 
Note: *Considered indoor areas 
 

Table 4.11 shows the number and percent of areas within the homes with: (a) all genus 

types present including Cladosporium, (b) all mould genus types excluding 

Cladosporium, and (c) all mould genus types excluding both Cladosporium and 

Alternaria. According to Health Canada (1995), more than 50 CFU/m3 of a single species 

(genus types other than Cladosporium or Alternaria) may be reason for concern. Table 

4.11 (see cells highlighted in grey for emphasis) indicates that 81.8% of the areas within 

the homes where samples were taken had at least one mould genus type (excluding 

Cladosporium and Alternaria) with a count level greater than 50 CFU/m3, 45.5% of the 

areas in the home had at least two, and 16.9% had at least three mould genus types 

greater than 50 CFU/m3. A total of 18.8% of the areas within a home had no mould genus 

types greater than 50 CFU/m3.  
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Table 4.11: All Indoor Areas Combined: Number of Areas* Exceeding a Specific 
Number of Different Mould Genus Types Each with a Level >50 
CFU/m3, Based on Air Sample Analysis 

Number of Different 
Mould Genus Types each 
with Counts >50 CFU/m3 

#(%) of Home Areas Exceeding a Specific Number of Different Mould Types each 
with counts >50 CFU/m3 

# (%) of Areas within 
the Home Falling into 

this Category (Includes 
Cladosporium) 

(n=308) 

# (%) of Areas within the 
Home Falling into this 

Category 
(Excludes 

Cladosporium) 
(n=308) 

# (%) of Areas within the 
Home Falling into this 

Category 
(Excludes 

Cladosporium and 
Alternaria) 

(n=308) 

7 or more different genus 
types each with counts > 

50 CFU/m3 
3 (1.0%) 1 (0.3%) 0 (0.0%) 

6 or more different genus 
types each with counts > 

50 CFU/m3 
11 (3.6%) 3 (1.0%) 1 (0.3%) 

5 or more different genus 
types each with counts > 

50 CFU/m3 
37 (12.0%) 12 (3.9%) 4 (1.3%) 

4 or more different genus 
types each with counts > 

50 CFU/m3 
87 (28.2%) 37 (12.0%) 16 (5.2%) 

3 or more different genus 
types each with counts > 

50 CFU/m3 
194 (63.0%) 87 (28.2%) 52 (16.9%) 

2 or more different genus 
types each with counts > 

50 CFU/m3 
286 (92.9%) 196 (63.6%) 140 (45.5%) 

1 or more different genus 
types each with counts > 

50 CFU/m3 
304 (98.7%) 293 (95.1%) 250 (81.8%) 

0 genus types>50 
CFU/m3 4 (1.3%) 15 (4.9%) 58 (18.8%) 

Note: *Areas include all those listed in Table 4.10 (excluding the area outside the home), across all 157 homes.  
Note: According to Health Canada (1995), more than 50 CFU/m3 of a single species (genus types other than 
Cladosporium or Alternaria) within the workplace may be reason for concern warranting further investigation. 
Note: Highlighted cells in grey indicate numbers and percentages of interest, as indicated in the text. 
 

The Health Canada guidelines also indicate that up to 150 CFU/m3 of a single species is 

acceptable if indoor species is reflective of the outdoor air spores.  

 

A table similar to Table 4.11 was developed but with the limiting mould count set to 150 

CFU/m3 instead of 50 CFU/m3. The results are shown in Table 4.12. The results show 
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that only 10.7% of the home areas (cell shaded in grey in Table 4.12) had no mould 

genus type with counts greater than 150 CFU/m3. 

Table 4.12: All Indoor Areas Combined: Number of Areas* Exceeding a Specific 
Number of Different Mould Genus Types Each with a Level >150 
CFU/m3, Based on Air Sample Analysis 

Number of Different Mould 
Genus Types each with 
Counts >150 CFU/m3 

#(%) of Home Areas Exceeding a Specific Number of Different Mould Types each 
with counts >150 CFU/m3 

# (%) of Areas within 
the Home Falling into 

this Category 

(Includes 
Cladosporium) 

(n = 308) 

# (%) of Areas within 
the Home Falling into 

this Category (Excludes 
Cladosporium) 

(n = 308) 

# (%) of Areas within the 
Home Falling into this 

Category 
(Excludes 

Cladosporium and 
Alternaria) 
(n = 308) 

7 or more different genus 
types each with counts > 

150 CFU/m3 
1 (0.3%) 0 (0.0%) 0 (0.0%) 

6 or more different genus 
types each with counts > 

150 CFU/m3 
1 (0.3%) 3 (1.0%) 0 (0.0%) 

5 or more different genus 
types each with counts > 

150 CFU/m3 
6 (1.9%) 8 (2.6%) 1 (0.3%) 

4 or more different genus 
types each with counts > 

150 CFU/m3 
16 (5.2%) 31 (10.1%) 2 (0.6%) 

3 or more different genus 
types each with counts > 

150 CFU/m3 
75 (24.4%) 80 (26.0%) 8 (2.6%) 

2 or more different genus 
types each with counts > 

150 CFU/m3 
214 (69.5%) 135 (43.8%) 24 (7.8%) 

1 or more different genus 
types each with counts > 

150 CFU/m3 
275 (89.3%) 253 (82.1%) 106 (34.4%) 

0 genus types>150 CFU/m3 33 (10.7%) 55 (17.9%) 202 (65.6%) 

Note: *Areas include all those listed in Table 4.10 (excluding the area outside the home), across all 157 homes. 
Note: According to Health Canada (1995), up to 150 CFU/m3 is acceptable if there is a mixture of species reflective of 
the outdoor air species. Higher counts suggest dirty or low efficiency air filters or other problems. 
Note: Highlighted cells in grey indicate numbers and percentages of interest, as indicated in the text. 
 

Health Canada (1995) guidelines also state that up to 500 CFU/m3 in the summer is 

acceptable if the species present are primarily Cladosporium. The results from the air 

samples showed that only 19.5% of the home areas (cell shaded in grey in Table 4.13) 

had total mould counts lower than or equal to 500 CFU/m3. A total of 80.5% of the 
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homes (cell shaded in grey in Table 4.13) had, on average, mould counts greater than 500 

CFU/m3 and would be considered unhealthy according to Health Canada (1995).  

Table 4.13: General Home Areas Exceeding a Specific Mould Count (CFU/m3), 
Based on Air Sample Analysis 

Total Mould Count 
(All genus types 
combined) with a 

specific level 

Number of Home Areas Exceeding a Specific Mould Count 
(Combined all Genus Types) Total # (%) 

of Home 
Areas 

(n = 308) 

Level 1 Area 
1A 

(1st Floor) 
(n = 157) 

Level 2 
Area 1B (2nd 

Floor) 
(n = 12) 

Area 2A 
Basement 
(n = 110) 

Sub-
basement 

(n = 1) 

Area 2B 
Crawl 
Space 

(n = 28) 

>100 CFU/m3 155 12 110 1 28 306 
(99.4%) 

>200 CFU/m3 155 12 105 1 27 300 
(97.4%) 

>300 CFU/m3 152 12 96 1 26 287 
(93.2%) 

>400 CFU/m3 141 10 91 1 26 269 
(87.3%) 

>500 CFU/m3 128 10 85 1 24 248 
(80.5%) 

≤500 CFU/m3 29 2 25 0 4 60 
(19.5%) 

= 0 CFU/m3 0 0 0 0 0 0 
(0%) 

Note: According to Health Canada (1995), up to 500 CFU/m3 is acceptable in summer if the species present are 
primarily Cladosporium or other tree leaf fungi. Values higher than this may indicate failure of the filters or 
contamination in the building. 
Note: Highlighted cells in grey indicate numbers and percentages of interest, as indicated in the text. 
 

The most common types of mould found in the homes in the RRAFN community, based 

on an average mould count anywhere inside the homes greater than 50 CFU/m3, are 

summarized in Tables 4.14 and 4.15. These tables also include the number of homes 

where that specific type of mould was present. Table 4.14 includes the data for the above-

grade portions of the homes, Level 1 (Area 1A) and Level 2 (Area 1B). Table 4.15 

includes the data for the below-grade portions of the homes, Basement (Area 2A) and 

Crawlspace (Area 2B). There was one home with a sub-basement, which was not 

included in the table. 
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Table 4.14: The Most Common Types of Mould in Level 1, Area 1A (1st Floor) and 
Level 2, Area 1B (2nd Floor) where the Average Mould Count for a 
Specific Genus Type > 50 CFU/m3 in any of the Areas in the House 

Type of Mould 

General Area of the House 

Level 1, Area 1A (1st Floor) (n = 157) Level 2, Area 1B (2nd Floor) 
(n = 12) 

Average Mould 
Count Across all 

Homes 

Total # (%) of Homes 
that Contain this 
Type of Mould 

Average Mould 
Count Across All 

Homes 

Total # (%) of 
Homes that Contain 
this Type of Mould 

CFU/m3 # (%) CFU/m3 # (%) 

Cladosporium 766 156 (99.4%) 678 11 (91.7%) 

Alternaria 262 154 (98.1%) 250 11 (91.7%) 

Epicoccum 127 130 (82.8%) 211 11 (91.7%) 

Penicillium 74 92 (58.6%) 6461 6 (50.0%) 

Yeast 59 85 (54.1%) 67 7 (58.3%) 

Fusarium 37 60 (38.2%) 20 5 (41.7%) 

Aspergillus 75 50 (31.8%) 34 3 (25.0%) 

Mucor 57 37 (23.6%) 26 2 (16.7%) 

Stachybotrys 69 2 (1.3%) 0 0 (0.0%) 

Scupulariopsis 15 7 (4.5%) 100 1 (8.3%) 

Cephaliophora 0 0 (0.0%) 0 0 (0.0%) 

Acremonium 15 3 (1.9%) 0 0 (0.0%) 

Chrysosporium 86 4 (2.5%) 0 0 (0.0%) 

Chaetomium 27 18 (11.5%) 0 0 (0.0%) 

Arthrinium 26 16 (10.2%) 25 1 (8.3%) 

Eurotium 13 1 (0.6%) 0 0 (0.0%) 

Rhizopus 41 20 (12.7%) 29 4 (33.3%) 
1One home had a total count of 3,700 CFU/m3 of Penicillium on Level 2 which affected the average count for the 10 
homes which have a Level 2. 
Note: Highlighted cells in grey indicate numbers and percentages of interest, as indicated in the text. 
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Table 4.15: The Most Common Types of Mould in Area 2A and Area 2B (where the 
Average Mould Count for a Specific Genus Type > 50 CFU/m3 in any of 
the Areas in the House) 

Type of Mould 

General Area of the House 
Basement (Area 2A) 

(n=110) 
Crawlspace (Area 2B) 

(n=28) 

Average Mould 
Count Across all 

Homes 

Total # (%) of Home 
Areas that Contain 
this Type of Mould 

Average Mould 
Count Across All 

Homes 

Total # (%) of 
Home Areas that 

Contain this Type of 
Mould 

CFU/m3 # (%) CFU/m3 # (%) 

Cladosporium 598 107 (97.3%) 789 28 (100%) 

Alternaria 220 108 (98.2%) 246 26 (92.9%) 

Epicoccum 131 84 (76.4%) 148 21 (75.0%) 

Penicillium 251 74 (67.3%) 244 23 (82.1%) 

Yeast 62 50 (45.5%) 73 13 (46.4%) 

Fusarium 29 28 (25.5%) 142 11 (39.3%) 

Aspergillus 84 66 (60.0%) 92 17 (60.7%) 

Mucor 69 42 (38.2%) 41 10 (35.7%) 

Stachybotrys 0 0 (0.0%) 188 2 (7.1%) 

Scupulariopsis 29 8 (7.3%) 64 4 (14.3%) 

Cephaliophora 0 0 (0.0%) 63 1 (3.6%) 

Acremonium 17 9 (8.2%) 280 1 (3.6%) 

Chrysosporium 0 0 (0.0%) 75 1 (3.6%) 

Chaetomium 0 0 (0.0%) 57 6 (21.4%) 

Arthrinium 40 6 (5.5%) 55 3 (10.7%) 

Eurotium 52 4 (3.6%) 19 2 (7.1%) 

Rhizopus 51 19 (17.3%) 19 8 (28.6%) 
Note: Highlighted cells in grey indicate numbers and percentages of interest, as indicated in the text. 
 

Table 4.10 shows that, of the 157 homes where air samples were taken, only 12 had a 

second floor (Level 2 – Area 2B). Table 4.10 also shows that the total average mould 

counts were recorded to be higher on Level 2 than Level 1. This may be in part due to the 

smaller sample size and the much higher average counts of Penicillium on Level 2 (646 

CFU/m3) versus on Level 1 (74 CFU/m3), as shown in Table 4.14 (cells shaded in grey). 
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Of the 308 air samples taken inside the homes, 110 were taken in basements and 28 in 

crawlspaces. In Table 4.10, the average total mould count was, approximately the same in 

both areas (1,237 CFU/m3 in basement, versus 1,578 CFU/m3 in crawlspaces). 

 

Wells (2014), in his Winnipeg, Manitoba study, identified Aspergillus, Penicillium, 

Cladosporium, and Stachybotrys Chartum as specific mould species that affect the 

respiratory health of some individuals. The RRAFN homes were found to contain 3 of 

these 4 mould species: Aspergillus, Penicillium, and Cladosporium (See Tables 4.14 and 

4.15). Using Level 1 (1st Floor) as an example (see the cells shaded in grey in Table 

4.14), 31.8% of the homes in RRAFN contained Aspergillus, 58.6% contained 

Penicillium, and 99.4% contained Cladosporium. For the basement level (see the cells 

highlighted in grey in Table 4.15), 60.0% of the homes contained Aspergillus, 67.3% 

contained Penicillium, and 97.3% contained Cladosporium. 

 

The most common types of mould found outdoors (Area 3) in the RRAFN community, 

based on average counts greater than 50 CFU/m3, are summarized in Table 4.16. 
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Table 4.16: The Most Common Types of Mould found in the Outdoors in the 
RRAFN Community (where the Average Mould Count for a  Specific 
Genus Type > 50 CFU/m3)  

Outdoors (Area 3) 
(n = 98) 

Mould Genus Type Average Mould Count (CFU/m3) across all Outdoor 
Samples Taken in the Community 

Cladosporium 1,632 

Alternaria 485 

Epicoccum 359 

Penicillium 139 

Sordaria 130 

Yeast 91 

Fusarium 82 

Absidia 75 

Chaetomium 81 

Aspergillus 69 

 

The results in Tables 4.14 to 4.16 show that the most common mould types (based on 

average counts) identified within the homes are similar to the outdoors. However, Mucor 

was found to be within the most common moulds found inside the home but was not 

among the most common moulds found outdoors. Mucor is a type of fungi found in soil, 

plant surfaces, and rotten vegetable materials. It can be found in indoor environments that 

have experienced flooding or other water damaging events (Cochrane, 2013).  

 

Table 4.17 shows the total number of home areas with mould species (other than 

Cladosporium or Alternaria) with more than 50 CFU/m3. The results listed in Table 4.17 

show that Epicoccum (cells shaded in grey) was found to exceed 50 CFU/m3 in 46.9% of 

Level 1 (first floor) areas, 63.6% of Level 2 (second floor) areas, 47.6% of basements, 

and 71.4% of crawlspaces which contained this mould type. In an indoor environment, 
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Epicoccum can occur on many water damaged materials, such as gypsum board, floors, 

wood, paper and textiles. Epicoccum is considered a fungal allergen and can induce 

respiratory allergy disorders such as rhinitis, sinusitis, and asthma. 

 

Table 4.17 also shows that Penicillium (cells shaded in grey) was found to exceed 50 

CFU/m3 in 27.2% of Level 1 (first floor) areas, 50.0% of Level 2 (second floor) areas, 

32.4% of basements, and 47.8% of crawlspaces which contained this mould type. 

Penicillium can cause infection in humans whose immune system is compromised 

particularly affecting the airways of inhabitants of moisture-damaged buildings (Jussila et 

al., 2002). Penicillium levels were found to be higher in the basements of houses whose 

condition was rated Poor/Fair compared to basements in houses rated Good/Excellent 

(Wells, 2014). 
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Table 4.17: Total Number of Home Areas with Mould Counts >50 CFU/m3 of a 
Single Mould Species (Other than Cladosporium and Alternaria), 
Based on Air Sample Analysis 

Mould Genus 
Type 

General Area of the House 
Level 1 
Area 1A 

(1st Floor) 
(n = 157) 

Level 2 
Area 1B 

(2nd Floor) (n = 12) 

Basement 
Area 2A 
(n = 110) 

Crawlspace 
Area 2B 
(n = 28) 
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Epicoccum 130 61 (46.9%) 11 7 (63.6%) 84 40 (47.6%) 21 15 (71.4%) 
Penicillium 92 25 (27.2%) 6 3 (50.0%) 74 24 (32.4%) 23 11 (47.8%) 

Yeast 85 29 (34.1%) 7 5 (71.4%) 50 15 (30.0%) 13 7 (53.8%) 
Fusarium 60 13 (21.7%) 5 0 (0.0%) 28 2 (7.1%) 11 3 (27.3%) 

Aspergillus 50 17 (34.0%) 3 0 (0.0%) 66 26 (39.4%) 17 6 (35.3%) 
Mucor 37 10 (27.0%) 2 0 (0.0%) 42 10 (23.8%) 10 2 (20.0%) 

Rhizopus 20 3 (15.0%) 4 0 (0.0%) 19 4 (21.1%) 8 0 (0.0%) 
Chaetomium 18 2 (11.1%) 0 0 (0.0%) 17 3 (17.6%) 6 1 (16.7%) 
Arthrinium 16 1 (6.3%) 1 0 (0.0%) 6 2 (33.3%) 3 1 (33.3%) 

Scupulariopsis 7 0 (0.0%) 1 1 (100.0%) 8 1 (12.5%) 4 1 (25.0%) 
Chrysosporium 4 1 (25.0%) 0 0 (0.0%) 1 0 (0.0%) 1 1 (100.0%) 
Acremonium 3 0 (0.0%) 0 0 (0.0%) 9 0 (0.0%) 1 1 (100.0%) 
Stachybotrys 2 2 (100.0%) 0 0 (0.0%) 3 0 (0.0%) 2 1 (50.0%) 

Eurotium 1 0 (0.0%) 0 0 (0.0%) 4 1 (25.0%) 2 0 (0.0%) 
Cephaliophora 0 0 (0.0%) 0 0 (0.0%) 0 0 (0.0%) 1 1 (100.0%) 

Note: Highlighted cells in grey indicate numbers and percentages of interest, as indicated in the text. 
 

The data shown in Table 4.17 indicate a total of 15 different mould genus types within 

various home areas with counts of more than 50 CFU/m3. The below-grade areas 

(basements and crawlspaces combined) of the homes contained more mould species with 

counts greater than 50 CFU/m3 than the above-grade areas (first and second floors 

combined) of the homes (24 and 15 respectively). 
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4.2.5. Summary: Key Mould Contamination Findings from the Occupant Survey, 
Inspection for Visible Mould, and Mould Air Sample Analyses 

The occupant survey of the heads of households of 133 of the homes in the RRAFN 

community indicated that almost 65% of the respondents experienced water damage to 

the contents of their house at some point since they started living in the home. Moisture is 

a critical requirement for the growth of mould. The survey also indicated that the 

residents in almost 44% of the homes considered the air quality in their homes to be Poor 

or Very Poor (see Figure 4.6). Over 62% of the respondents reported that there was an 

odour problem in the home (see Figure 4.7), and just over 76% of the respondents 

reported the presence of visible mould (see Figure 4.8). The survey responses indicated 

that visible mould was most often present in the bathroom and the kitchen (see Figure 

4.9). 

 

The research team conducted a visual mould inspection in 159 homes in the RRAFN 

community. Visible mould was observed in 155/159 (97.5%) of the homes inspected on 

the RRAFN community. 

 

As shown in Table 4.9, based on mould size, living rooms, bathrooms, and kitchens were 

found to be the most mould-affected areas in the homes.  Mould size in these areas 

ranged from 25 to 200 sq. in. (an average category size of 2.27 to 2.43 out of 4).  

Bedrooms had a much lower average mould category size: 1.73 out of 4 or between 1 sq. 

in. and 100 sq. in. 
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As shown in Table 4.9, about 48% (48+41/185) of the living rooms, 42% (27+24/121) of 

the bathrooms, and 37% (20+29/132) of the kitchens were found to have more than 100 

sq. in. of visible mould (average mould category size of 3 to 4 out of 4). 

 

Mould air sampling was conducted in 157 homes in the community. The mould air 

sample results were compared to Health Canada mould guidelines. The mould air sample 

results exceeded almost all of the acceptable Health Canada Mould Guidelines.  

 

In accordance with the Safe Work Manitoba [SWM] (2015) procedures outlined in 

Section 3.4.1.3, the mould contamination investigation completed in this study included: 

an occupant survey, on-site building inspections and visual mould inspection, and mould 

air sampling.  

 

In the RRAFN study, the respondents’ concerns regarding air quality, odour, and mould 

were confirmed by both observation of visible mould and air sample results. Attempting, 

however, to identify a relationship between these two distinct sources of data was 

difficult. First of all, the microbiological lab which conducted the analysis of the air 

samples, reported that the great majority of homes had reported counts = 1,900 CFU/m3 

(all genus types combined). The true count, however, was much higher. Thus, the 

reported value represented only a minimum count. For example, of the 107 air samples 

taken in the main floor living rooms and where visible mould was also reported, 27/107 

(25.2%) of the samples had mould counts reported as “> 1,900 CFU/m3”. The 

microbiology lab was not able to count the mould colonies beyond this level because of 
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the high density of the colonies. The average mould counts from the remaining 80/107 air 

samples are plotted as a function of the size of the observed visible mould area (reported 

in five ranges) in the same living rooms (see Figure 4.11).  

 
Note: Twenty-seven out of 107 living rooms with average mould counts (all genus types combined) ≥1,900 were 
excluded from this plot. The actual amount above 1,900 CFU/m3 was not possible to be determined by the 
Microbiological Lab. 

Figure 4.11: Average Mould Counts in CFU/m3, all Genus Types Combined, in the 
RRAFN Living Rooms by Size Range of Visible Mould-Affected Area 
(sq. in.) 
 

The results in Figure 4.11 suggest a weak positive correlation between the average mould 

counts in CFU/m3 and the size of observed visible mould-affected area. The larger the 

size of visible mould, the greater the CFU/m3 mould count, all genus types combined. 

 

4.3. Overcrowding 

In the current study, surveys were ministered to 133 participating heads of household in 

the RRAFN community to determine the number of people living in the homes. Occupant 
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data were also obtained for 140 of the homes in the RRAFN community during housing 

audits. The data collected during the survey included the number of adults and children 

living in each home. Where possible, the gender and age of the children were also 

recorded. Additionally, the occupants were asked if they felt their house was big enough 

for all the people who live in the home, in order to gain an understanding of the 

occupants’ perception of overcrowding in their home. 

 

It should be noted that no information regarding the age, gender, and familial relationship 

of the adults living in the homes was collected in the current study. 

 

Table 4.18 provides the percentage of homes in the RRAFN considered to be 

overcrowded, in accordance with the following methods of measuring overcrowding, 

discussed in Section 2.6 of this thesis. 

Table 4.18: Percentage of Homes in the RRAFN Community that are Overcrowded 
using Various Definitions of what Constitutes Overcrowded 

Percentage of Homes in RRAFN Community that are Considered Overcrowded 

PPB 
(n=140)1 

PPR 
(n=140)1 

Occupant Perception 
(n=133) 

Statistics Canada Data (CNOS)2 
(n=195) 

22.9% 18.6% 30.8% 27.7% 
1. Data as they relate to overcrowding were missing from the housing audits for 20 homes.  
2. Based on the Statistics Canada Census Profile , 2016 Census, Roseau River No. 2 and Roseau Rapids No. 2A. 
 

The CNOS method was based on data from Statistics Canada as this research study did 

not have sufficient familial information for the adult occupants to employ this method.  

 

The detailed housing and occupant information used in the calculations is included in 

Appendix A, Table A5. 
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Depending on the method used, the percentage of homes within the RRAFN community 

that are considered overcrowded ranges between 18.6% and 30.8% (see Table 4.18). 

According to Statistics Canada, in 2016, nearly one-quarter (23.1%) of all First Nations 

people in Canada lived in crowded housing (Statistics Canada, 2017b). The level of 

overcrowding measured in the RRAFN community is similar to the average national 

levels for First Nations people in Canada. 

 

4.4. Summary and Conclusions 

The detailed housing condition assessments completed at RRAFN revealed that the 

homes inspected in that community were in Poor to Fair condition. The current study has 

identified a total of 72 common deficiencies that can affect the health and safety of the 

occupants. Dampness and mould growth were found to be the most common hazard 

presented by the deficiencies. The occupant survey administered to 133 participants, 

indicated that the residents had concerns with the air quality in their home, problems with 

odours, and the presence of visible mould. On-site inspections for visible mould found 

that over 98% of the RRAFN homes contained visible mould, confirming the occupants’ 

concerns. Mould air testing results revealed that the RRAFN homes had mould levels 

which exceeded Health Canada recommended guidelines, and which are much higher 

than homes within the City of Winnipeg. The higher RRAFN levels of mould can be 

attributed to the poor condition of their homes and the number of deficiencies present that 

are associated with the hazard of dampness and mould growth. 

 

The occupant survey indicated that just over 30% of the respondents felt that their houses 

were not big enough for the people living in it. Using various methodologies, this study 
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showed that between 18.6% and 27.7% of the homes can be considered overcrowded. 

Overcrowding can result in a rapid deterioration of the home and an increased level of 

moisture and humidity which result in deficiencies which are associated with the hazard 

of dampness and mould (SSCAP, 2015a). 
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5.0 GOOD BUILDING PRACTICE GUIDELINE 
FRAMEWORK 

The development of Good Building Practice (GBP) guidelines is key towards improving 

the health and safety of First Nations housing. The GBP guidelines developed in this 

research study is in the form of an illustrative guide that describes the most common 

deficiencies observed in the RRAFN housing, and provides recommendations designed to 

improve the health and safety of the occupants. The GBP guide was developed to provide 

housing designers, operators, and managers with information that could be used to assess 

housing conditions, identify the associated health and safety hazards, and implement 

appropriate repairs or upgrades. 

 

The GBP guide, covers 72 common housing deficiencies, each presented on a single page 

which includes the following components: 

• deficiency number and title, engineering discipline category in which deficiencies 

are grouped, and building system; 

• deficiency identification, detailed description, and representative photograph; 

• hazard(s) associated with the deficiency, and the objective-based goal(s) of the 

guideline, remedial action timeframe; and 

• recommendations to address the deficiency, representative figure/photograph for 

proper installation, building code references, and a list of supporting documents 

for further information/details. 
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Each of these components is illustrated on the sample one-page guideline sheet, shown in 

Figure 5.1 and are described in more detail in the following sections. 
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L-1.1 Downspouts & Extensions 
LANDSCAPE 
Landscaping & Drainage  

Deficiency 
Defective downspouts and extensions. 

Deficiency Description Deficiency Photo 
The following is a list of concerns related to drainage from 
the home’s downspouts and extensions:  

• Downspout extensions are missing resulting in 
water discharging directly against the exterior 
walls and foundation. 

• Gutters and downspouts are broken, missing or 
have unsealed joints resulting in water discharge 
along the exterior wall. 

Discharging water along the exterior wall can result in water 
infiltration into the building envelope resulting in dampness 
and mould growth. 
Discharging water along the home can saturate the soils 
around the foundation, which can cause high lateral earth 
pressures against the foundation walls, and differential 
movement (settlement/heave) of the foundations. Saturated 
soil around the foundation can result in structural damage, 
and water infiltration into the building. 

 
Missing downspout extension and water staining 
(Source: University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Structural Collapse and Falling Elements Improved Safety (<1 month) 

 Recommendation Figure 
Downspouts are recommended to have an elbow with an 
extension that is 4 to 6 feet in length, angled in the direction 
of the lot grading to direct water away from the building 
foundation and to prevent soil erosion. 
Important tips: 

• Place down extensions to direct water away from 
the building foundations and basement windows. 

• Direct water to grassy or non-paved surfaces. 
• Do not direct water towards other properties, 

lanes, roads, or sidewalks. 
• Regularly inspect downspout extension to make 

sure they are not blocked with leaves and other 
debris that would impede water flow. 

• Hinge downspout extensions to allow them to be 
raised for lawn maintenance.  

Downspout extension detail (Source: InterNACHI, 
2009). Used with permission) 

Applicable Code Clause 
1. 2015 National Building Code of Canada, Part 9, Clause 9.14.6 and 9.26.18.2 (National Research Council of 

Canada [NRC], 2015) 
Supporting Documents 

1. International Association of Certified Home Inspectors (2009) 
2. City of Winnipeg (1998) 

Figure 5.1: Sample One-Page GBP Guideline Sheet for Deficiency L1.1 - Defective 
Downspouts and Extensions 
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5.1. Deficiency Number, Title, Relevant Engineering Discipline, and Building 
System 

Each deficiency is associated with a unique alphanumeric identification number for 

reference and organization. The deficiency number is generated by using the first letter of 

the discipline, the number of the sub-category (building system), and the sequential 

deficiency number, as shown in Figure 5.2. 

 

Figure 5.2: Deficiency Numbering Format. 

 

Each deficiency is organized by one of the following five engineering disciplines: 

Landscape, Architectural, Structural, Mechanical or Electrical. Each discipline is also 

associated with a specific colour code for further clarity. The engineering disciplines, 

abbreviations, and colour codes are summarized in Table 5.1. 

Table 5.1: Summary of Engineering Disciplines, their Abbreviation, and Colour 
Code used for Number Deficiencies 

Engineering Discipline Discipline Abbreviation Discipline Colour Code 

Landscape L  

Architectural A  

Structural S  

Mechanical M  

Electrical E  

Deficiency number 
(sequential within the 
sub-category) 

Sub-category 
number 

Engineering 
discipline 
abbreviation 

E-3.1 
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The engineering disciplines are divided into sub-categories, based on the various building 

systems within each discipline. The engineering disciplines and sub-categories are 

summarized in Table 5.2. 

Table 5.2: Summary of Engineering Disciplines and Associated Sub-Categories 

Engineering Discipline 
Sub-Categories 

No. System 

Landscape 1 Landscape & Drainage 

Architectural 

1 Building Envelope 

2 Exterior Windows & Doors 

3 Interior Finishes 

Structural 

1 Foundations 

2 Structure 

3 Exterior Decks & Stairs 

Mechanical 

1 Heating, Ventilation & Air Conditioning 

2 Plumbing & Drainage 

3 Indoor Air Quality 

Electrical 

1 Power & Wiring 

2 Lighting 

3 Smoke and Gas Detection 
 

The deficiency number, title, discipline, and sub-category are located at the top of the 

guideline sheet. The deficiency number format and title are illustrated in Figure 5.3. 
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Engineering discipline and 
sub-category (building 
system) 

Deficiency number and title 

Detailed description 
of the deficiency 

Deficiency identification 

Representative photograph 
of the deficiency 

 

 

L-1.1 Downspouts & Extensions 
LANDSCAPE 
Landscaping & Drainage  

Figure 5.3: Guideline Sheet: Deficiency Number, Title, Discipline and Building 
System 

 

5.2. Deficiency Summary, Description, and Representative Photograph 

The next section of the guideline sheet describes the deficiency in further detail. This 

section includes an identification of the deficiency, a detailed description of the 

deficiency, along with a representative photograph, as shown in Figure 5.4. 

 

Deficiency 
Defective downspouts and extensions. 

Deficiency Description Deficiency Photo 
The following is a list of concerns related to drainage from 
the home’s downspouts and extensions:  

• Downspout extensions are missing resulting in 
water discharging directly against the exterior 
walls and foundation. 

• Gutters and downspouts are broken, missing or 
have unsealed joints resulting in water discharge 
along the exterior wall. 

Discharging water along the exterior wall can result in water 
infiltration into the building envelope resulting in dampness 
and mould growth. 
Discharging water along the home can saturate the soils 
around the foundation, which can cause high lateral earth 
pressures against the foundation walls, and differential 
movement (settlement/heave) of the foundations. Saturated 
soil around the foundation can result in structural damage, 
and water infiltration into the building. 

 
Missing downspout extension and water staining 
(Source: University of Manitoba Research Team) 

 
 
 
Figure 5.4: Guideline Sheet: Deficiency Identification, Description, and Photograph 
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5.3. Hazards Associated with Each Deficiency and the GBP Objective-Based Goals 
as Related to the GBP Recommendation 

The next section of the guideline sheet includes the associated hazard(s) and the GBP 

objective-based goals as they relate to the health and safety of the residents, and the 

functionality and durability of the home. Each deficiency is associated with one or more 

of the hazards identified in Table 5.3. 

Table 5.3: Summary of the Twelve Hazards Associated with Housing Deficiencies 
Observed in the RRAFN Community 

 Housing 
Requirement 

Contributing Factors to 
the Hazard 

Hazard1 

A: Physiological 
Requirements 

Hygrothermal Conditions 1. Dampness and Mould Growth 

2. Excess Cold/Excess Heat 

Pollutants (non-
microbial) 

3. Carbon Monoxide and Fuel Combustion 
Products 

B: Psychological 
Requirements 

Space, Security, Light 
and Noise 

4. Entry by Intruders 

5. Lighting 

C: Hygiene 
Requirements 

Hygiene, Sanitation and 
Water Supply 

6. Domestic Hygiene, Pests, and Refuse 

7. Personal Hygiene, Sanitation, and Drainage 

D: Spatial 
Requirements 

Falls 8. Falls 

Electrical Shocks, Burns 
and Scalds 

9. Electrical Hazards 

10. Fire 

Collisions, Cuts and 
Strains 

11. Collisions and Entrapment 

Structural Collapse and 
Falling Elements 

12. Structural Collapse and Falling Elements 

1: Hazards adapted from the Housing Health and Safety Rating System (ODPM, 2006) 
 

Each hazard is associated with a specific GBP objective-based goal which has an 

associated recommended remedial action timeframe, as indicated in Table 5.4. Each GBP 

guideline is related to one or more objective based goal (improved safety, improved 

health, improved functionality and improved durability). Deficiencies with a Condition 

Asset Rating Guideline (CARG) rating of 1 (Very Poor) and 2 (Poor) are associated with 
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the objective-based goals of improved safety and improved health. Deficiencies with a 

Condition Asset Rating Guideline (CARG) rating of 3 (Fair) and 4 (Good) are associated 

with the objective-based goals of improved functionality and improved durability. 

Housing systems/components with a CARG rating of 5 (Excellent) do not require any 

immediate remedial action. 

Table 5.4: Objective-Based Goals and Remedial Action Timeframes 

Objective-
Based Goal  

Description 
Remedial 

Action 
Timeframe 

CARG1 
Rating 

Improved 
Safety 

Products, materials, or systems that result 
in improved safety of the occupants 

Immediate 
(< 1 month) 1 or 2 

Improved 
Health 

Products, materials, or systems that result 
in improved health of the occupants 

Short Term 
(1 – 3 months) 1 or 2 

Improved 
Functionality 

Operational procedures or maintenance 
that results in the improved functionality 

of a product, material, or system 

Medium Term 
(3 - 6 months) 3 or 4 

Improved 
Durability 

Products, materials, or systems that are 
higher quality and more durable in order 

to withstand frequent use, harsh 
conditions, and abuse 

Long Term 
(6 – 12 months) 3 or 4 

1: Condition Assessment Rating Guideline (Refer to Table 3.5). 
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GBP objective-based goals and 
remedial-action timeframe 

Hazard(s) associated 
with the deficiency 

The deficiency hazard and GBP Objective section from the guideline sheet are illustrated 

in Figure 5.5. 

 

 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Structural Collapse and Falling Elements Improved Safety (<1 month) 

 
 
Figure 5.5: Guideline Sheet: Hazard(s) and GBP Objectives 

 

The final section of the guideline sheet provides recommendations to address the 

deficiency. 

 

5.4. Recommendations 

The final section of the guideline sheet includes the GBP recommendation, a 

representative photograph or figure showing possible good practice solutions, a list of 

applicable National Building Code of Canada clauses, and a list of supporting documents 

for further information, as illustrated in Figure 5.6. The list of “Applicable Code Clauses” 

summarizes the clauses from Part 9 – Housing and Small Buildings of the 2010 National 

Building Code of Canada that are applicable to the housing component/system identified 

on the guideline sheet. The “Supporting Documents” section includes a list of documents 

that could be referenced for further information and details. 
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Representative photograph/figure for 
GBP recommendation GBP recommendation 

Applicable building code clauses and 
list of supporting documents. 

 

 

Recommendation Figure 
Downspouts are recommended to have an elbow with an 
extension that is 4 to 6 feet in length, angled in the direction 
of the lot grading to direct water away from the building 
foundation and to prevent soil erosion. 
Important tips: 

• Place down extensions to direct water away from 
the building foundations and basement windows. 

• Direct water to grassy or non-paved surfaces. 
• Do not direct water towards other properties, 

lanes, roads, or sidewalks. 
• Regularly inspect downspout extension to make 

sure they are not blocked with leaves and other 
debris that would impede water flow. 

• Hinge downspout extensions to allow them to be 
raised for lawn maintenance.  

Downspout extension detail (Source: InterNACHI, 
2009). Used with permission. 

Applicable Code Clause 
1. 2015 National Building Code of Canada, Part 9, Clause 9.14.6 and 9.26.18.2 (National Research Council of 

Canada [NRC], 2015) 
Supporting Documents 

1. International Association of Certified Home Inspectors (2009) 
2. City of Winnipeg (1998) 

 
 

 
 
Figure 5.6: Guideline Sheet: GBP Recommendation, Representative Figure, 

Applicable Building Code Clauses, and List of Supporting Documents 

 

The complete GBP guide is included in Appendix B. 
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6.0 DISCUSSION AND CONCLUSIONS 

6.1. Introduction  

The key objectives of this research project were to: 

a) assess the housing conditions in the entire Roseau River Anishinabe First Nation 

(RRAFN) community to determine specific deficiencies, 

b) identify the health and safety risks associated with the housing conditions and 

deficiencies, and 

c) develop a set of Good Building Practice (GBP) guidelines for First Nations 

housing to address the most common housing deficiencies observed in the 

RRAFN community with the objective of improving the health and safety of the 

occupants. 

 

The poor condition of housing on First Nations reserves has been identified in many 

recent publications (Assembly of First Nations [AFN], 2013a; First Nations Information 

Governance Centre [FNIGC], 2012; Standing Senate Committee on Aboriginal Peoples 

[SSCAP], 2015a), and has been raised as a topic of concern in the United Nations’ 

Indigenous Housing as a Human Right (United Nations [UN], 2009). The Truth and 

Reconciliation Commission of Canada’s “94 Calls to Action” has placed the right to 

adequate housing for Indigenous people as one of its top recommendations and the 

Government of Canada’s National Housing Strategy has recognized it as an area for 

immediate attention.  
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A review of the literature produced sparse research regarding what constitutes poor 

housing conditions in Indigenous communities other than the inclusion of general 

statements such as “in need of major repairs” and “mould contaminated” (Indigenous and 

Northern Affairs Canada [INAC], 2017; SSCAP, 2015b). Adequate housing is defined by 

Canada Mortgage and Housing Corporation (CMHC) as housing that does not require 

any major repairs according to residents (CMHC, 2020). There is no definition of what 

constitutes a ‘major repair’, and this determination is made solely by the First Nations. 

Indigenous and Northern Affairs Canada has not conducted any independent inspections 

to verify data reported by the First Nations (INAC, 2017). The evaluation of the adequacy 

of housing has commonly been determined directly by First Nations without any specific 

inspection protocols or guidance regarding what constitutes a “major repair”. There is 

limited research that defines the type of major repairs that are required, or the reasons 

why First Nations homes are plagued with mould contamination. Housing conditions are 

self-reported by the First Nations annually through a Data Collection Instrument (DCI), 

termed the Community Infrastructure and Housing Annual Report (Staratt, 2019).  The 

report includes the total number of housing units plus the housing conditions in one of 

three broad categories: (1) replacement required, (2) major renovations required, and, (3) 

total adequate units (INAC, 2016b). The current methods used by the federal government 

for tracking housing conditions on-reserve are broad, not clearly defined, and thus 

problematic (INAC, 2016b; Staratt, 2019). An in-depth understanding of the existing 

housing conditions is required before any recommendations for improvements can be 

made. 
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The key questions that guided the research presented here include: In what ways is 

housing in First Nations communities inadequate? What health and safety hazards are 

present as a result of the substandard or poor housing conditions? How can the housing 

conditions be improved? To answer these questions, researchers from the University of 

Manitoba partnered with the community of Roseau River Anishinabe First Nation 

(RRAFN) located in the Red River Valley.  The high water table, excessive moisture and 

basement flooding in the region have caused mould problems (Roseau River International 

Watershed, 2007) for this community.  As a result, the homes under study may be more 

prone to moisture issues and mould contamination than other communities, especially in 

the Spring and during years of high water levels in the Red River. This case study 

included detailed on-site condition assessments and mould investigations of 159 homes in 

the RRAFN community as well as an occupant survey administered to 133 heads of 

household. This evidence-based research brings to light the condition of the housing 

stock in a typical First Nations community, which is likely mirrored to a lesser or greater 

extent in other First Nations communities across Canada. It also underscores the urgency 

of addressing these conditions quickly. More importantly, this study addresses housing 

inadequacy from the perspective of housing deficiencies as they relate to health and 

safety hazards.  

 

6.2. Housing Conditions and Deficiencies in the Roseau River Anishinabe First 
Nation Community 

According to Indigenous and Northern Affairs Canada (2017), “While nationally about 

three-quarters of homes on-reserve are deemed by First Nations housing managers to be 

"adequate," issues of overcrowding, poor states of repair, inadequate infrastructure, as 
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well as lack of affordability, are widespread” (p. iv). According to the survey responses 

in the current study, the great majority of the homes in the RRAFN community (over 

87%) are Band-owned. The survey also indicated that the Band is responsible for the 

maintenance of the homes it owns. Given the lack of adequate funding for maintenance, 

the homes tend to deteriorate faster, leading to major deficiencies and associated health 

and safety hazards (AFN, 2013a; FNIGC, 2012; SSCAP, 2015b; Statistics Canada, 

2017a). 

 

The homes in the RRAFN were inspected by the research team and the housing 

conditions were rated on a scale of 1 (Very Poor) to 5 (Excellent) (Reeve, 2013). The 

components inspected across all homes included structural systems, building envelopes, 

mechanical components, and plumbing and electrical fixtures. The average condition 

rating of these components ranged between 2.6 and 2.8 (Poor to Fair). The rating system 

used in the current research study was an adaptation of the Condition Asset Rating Guide 

(CARG) (see Abbott et al., 2007). Accordingly, components with a rating of 2 (Poor) do 

not comply with code, are badly deteriorated, suffer from structural damage, or require 

major repairs. These components are at serious risk of imminent failure. Their state of 

repair has a substantial impact on surrounding elements or creates a potential health or 

safety risk to residents. Components with a rating of 3 (Fair) also require repair, usually 

by a specialist. Such components typically have been subject to abnormal use and their 

poor state of repair is beginning to affect surrounding elements. These components are 

typically associated with a backlog of maintenance. In general, contrary to the INAC’s 

conclusion that about three-quarters of homes on-reserve are deemed by First Nations 
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housing managers to be "adequate" (INAC, 2017), the great majority of the housing in 

the RRAFN community was found to have structural and building envelope components 

in poor to fair condition and in need of major repairs.  

 

According to Statistics Canada (2015a), more than 2 in 5 (43%) of First Nations people 

on reserve reported living in dwellings in need of major repairs. The data collected using 

the Data Collection Instrument (DCI) (Indigenous Services Canada [ISC], 2021) form 

does not include any information on mould growth, or common contributors to mould 

growth, such as structural deficiencies, ventilation problems and overcrowding (Staratt, 

2019). The DCI form only requests the number of homes in each category and does not 

even associate the recorded housing condition to a specific home within the community; 

therefore, the true condition of the housing stock on-reserve is relatively unknown.  

 

According to Abbott et al. (2007), “Condition assessments should be the basis for 

management and maintenance decisions in the built environment towards sustainable 

construction” (p. 1). These authors emphasize that condition-based assessments lead to 

savings, reduction in backlog maintenance, and service-life prediction. 

 

6.3. Housing Deficiencies 

The ultimate objective in the present study was to develop GBP guidelines for First 

Nations housing in Canada, grounded in a case study: the RRAFN community. In order 

to develop such a guide, it was necessary to identify the deficiencies associated with 

unsafe and unhealthy housing conditions. Once such deficiencies were identified and 
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linked to health and safety hazards, recommendations for improvements could then be 

made. 

 

Based on an assessment of the various housing components (landscape, architectural, 

structural. mechanical, and electrical), 72 common deficiencies were identified, and 12 

health and safety hazards were linked to these deficiencies. 

 

The information presented in this thesis fills a void in the current literature in that it 

provides specific data regarding which components in the home are considered to be 

deficient and in need of repairs, upgrades, or replacement. 

 

The most common deficiencies identified in the homes of the RRAFN community were 

related to building moisture that resulted in high levels of visible mould. Visible mould 

was reported in almost every single home (97.5%). Major contributing factors included 

deficiencies with the building structure, building envelope, ventilation systems, and 

exterior drainage systems. According to the survey responses, almost two-thirds of the 

occupants reported having water damage to their house or contents at some point since 

they started living in their home. These findings are similar to those reported by 

Larcombe et al. (2011) where damaged eavestroughs, gutters, downspouts, roofs, 

chimneys, and exterior walls in homes in two northern Manitoba First Nations 

communities contributed to moisture and damage in the crawlspace. Excess building 

moisture can result in moisture-related issues including condensation, decay, structural 

damage, mildew, water stains, and leaks (Hansen, 1984). 
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While structural components (e.g., foundations) and architectural features (e.g., building 

envelope) comprised the majority of the deficiencies at RRAFN, electrical-related 

deficiencies, such as defective wiring and defective smoke detectors, were also identified 

as major deficiencies. Not a single home in the community was found to have zero 

deficiencies. According to the 2011 First Nations Regional Health Survey (FNIGC, 

2012), almost 23% of First Nations adults indicated that their home did not have working 

smoke detectors (FNIGC, 2012). This is much lower than what was observed at RRAFN, 

where almost half of the homes inspected did not have proper working smoke-detection 

equipment, exposing the residents to significant safety risks. According to CMHC (2010), 

people on First Nations reserves are 10 times more likely to die in a fire than people in 

the rest of Canada. 

 

Overall, the housing components in the RRAFN community were found to be in poor to 

fair condition, needing repairs or rehabilitation. Each of the 72 common deficiencies 

identified in the RRAFN homes where evaluated using the Housing Health and Safety 

Rating System (HHSRS) developed in the United Kingdom (ODPM, 2006) to determine 

the associated health and safety risks. This was a key step in understanding how critical 

each deficiency was to the health and safety of the residents and provided a means for 

prioritizing repairs in situations where funding for remediation was limited. The U.S. 

Department of Housing and Urban Development (HUD) has also developed a Healthy 

Home Rating System (HHRS) based on the successful use of the HHSRS system in the 

UK (HUD, 2020b). The HHRS addresses key issues that affect the health and safety of 

the residents due to conditions in the home. A study of the initial use of the HHRS in 
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three U.S. cities found that it shows promise in its ability to identify home health hazards 

and can help guide policy decisions and resource distribution (Burkhart et al., 2017). The 

following section summarizes the health and safety hazards associated with the housing 

deficiencies observed in the RRAFN community. 

 

6.4. Key Health and Safety Hazards Associated with the Housing Deficiencies 

Poor housing conditions have been found to be associated with a variety of health 

problems including increased risk of infectious disease, chronic illness, injuries, poor 

nutrition and mental disorders (National Collaborating Centre for Aboriginal Health 

[NCCAH], 2017). However, information relating health and safety hazards to specific 

housing deficiencies is limited. Determining the health and safety hazards associated with 

each specific housing deficiency is critical for the development of a remedial action 

strategy with a recommended timeframe for repairs. Understanding the health and safety 

hazards associated with the deficiencies allows the repairs to be prioritized based on how 

critical they are to the health and safety of the residents. 

 

Each of the 72 common deficiencies developed at RRAFN were evaluated to identify any 

associated health and safety hazards using the HHSRS (ODPM, 2006). A total of twelve 

potential health and safety hazards were identified as being associated with these 

deficiencies. The most common health and safety hazard identified was dampness and 

mould growth, which was associated with almost two thirds (65%) of the deficiencies. 

The large number of deficiencies associated with the hazard of “dampness and mould 

growth” suggests that there is a concern with the air quality and mould contamination in 

the homes, which can be a serious health risk for the residents (Optis et al., 2012). As a 
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key health hazard, the issue of mould was more extensively addressed in this research 

study. 

 

The high number of deficiencies related to the hazard of “dampness and mould growth” 

is consistent with the concerns that the heads of household raised in the occupant survey 

regarding the air quality in their home and with the presence of visible mould. Based on 

the survey, almost 44% of the respondents considered the air quality in their home to be 

Poor or Very Poor, and almost 63% indicated that there was an odour problem such as 

mould, sewer back-up, or wood rot in their home. Furthermore, over 76% of the 

respondents reported the presence of visible mould in their home. 

 

6.5 Mould Contamination 

Field data documenting the extent of mould growth in on-reserve homes are rare or non-

existent, but are essential to understanding the full extent of the crisis (Optis et al., 2012). 

Inspections for the presence of visible mould were completed in 159 homes in the 

RRAFN community. Trained inspectors reported visible mould in 97.5% of the homes. 

The current industry guidelines for visible mould say “you see it, you get rid of it” (Safe 

Work Manitoba [SWM], 2015). According to these guidelines, almost every home in the 

RRAFN community required mould remediation. 

 

The most common areas where visible mould was reported were kitchens and living 

rooms. Almost 9 out of 10 kitchens were found to have visible mould between 25-200 sq. 

in., and just less than half of the living rooms were found to have visible mould more 
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than 100 sq. in. in size. Given the fact that, in most homes, the kitchens and living rooms 

are interconnected common spaces that are used extensively by all family members, the 

presence of mould in these areas are a matter of concern. It has been widely recognized 

that bathrooms are more likely to be mouldy due to high moisture levels. At RRAFN, 

over 40% of the bathrooms had mould affected areas greater than 100 sq. in. Since most 

bathrooms are small, the high concentration of mould poses a special health challenge to 

the residents. Kitchens and bathrooms are spaces within the home that typically have 

dedicated ventilation systems to exhaust warm and humid air. Deficiencies or improper 

use of the ventilation systems in these spaces can result in a build-up of moisture, which 

can exacerbate mould growth. 

 

The inspection results for visible mould confirm that mould contamination is a major 

concern, and that mould abatement is required in almost every home in the RRAFN 

community. The identification of actual types of mould affecting First Nations housing is 

understudied and largely unanalyzed (Optis et al., 2012). In 2006, the Auditor General of 

Canada reported that “mould contamination has been identified as a serious health and 

safety problem in First Nations communities”, and “the scale of the problem has not been 

identified, priorities for action have not been established, and no overall plan for co-

ordinating federal organizations’ efforts or monitoring overall progress has been 

developed” (Office of the Auditor General of Canada, 2006, pp. 159-160). To date, no 

comprehensive field data exist describing the percentage of homes with mould in First 

Nations communities, the degree of mould growth, the types of mould growing, the areas 
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of the home most susceptible to mould growth, the local climatic conditions, and the 

health status of the occupants of specific homes (Optis et al., 2012).  

 

In addition to on-site inspections for visible mould and resident surveys, biological 

sampling was utilized in order to determine the types and levels of air-borne mould 

present in the homes and outside areas in the RRAFN community. A total of 308 indoor 

air samples and 98 outdoor air samples were taken. The indoor air sample were taken in 

various levels of the home including the main floor, second floor, basement, and 

crawlspace as applicable, depending on the type of home. At least 15 different mould 

types were identified in and outside of all the RRAFN homes. The top three mould types 

identified in the homes were Cladosporium, Alternaria, and Epicoccum. The top three 

mould types found in the outdoors were the same as the indoors. Mould growth is 

considered to be unacceptable in buildings as it can result in adverse health effects in 

certain people, depending on their individual sensitivity (Health Canada, 1995). Due to 

the large variety of mould species and the variability of the human response to mould 

exposure, it is not possible to develop safe exposure limits. As such, there are no building 

code requirements or standards that define safe levels of mould in residential homes. 

Although no specific mould exposure thresholds exist, biological sampling can be useful 

for identifying if abnormal or hazardous conditions exist and if further investigation is 

warranted. The results from the mould air samples collected in this study were compared 

to the guidelines published in a report by Health Canada (1995) on indoor air quality in 

office buildings and summarized in Section 3.4.1.3. 
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6.4.1. Evaluating the Level of Mould Contamination in RRAFN Homes using Health 
Canada Guidelines 

The results from the mould air samples collected at the RRAFN homes were used to 

evaluate the level of mould contamination, according to the Federal Provincial Advisory 

Committee on Environmental and Occupational Health recommended guidelines (Health 

Canada, 1995). A summary of the results is shown in Table 6.1. 

Table 6.1: Comparison between Health Canada (1995) Mould Guidelines and the 
Results from Mould Air Samples taken at the RRAFN Homes 

Acceptable Mould Level Guideline 
Criteria According to Health Canada 
(1995) 

RRAFN Mould Air Sample Results Recommendation  

Significant numbers of certain 
pathogenic fungi should not be present 
in indoor air (e.g., Aspergillus 
Fumigatus, Histoplasma and 
Cryptococcus). 
 

Histoplasma and Cryptococcus genus 
types were not observed in the air 
samples. The Aspergillus genus was 
observed in the air samples but 
information regarding the specific 
species of Aspergillus was not included 
in the lab results (refer to Tables 4.14 
and 4.15). 
 

Further investigation 
required. 

The persistent presence of significant 
numbers of toxigenic fungi (e.g., 
Stachybotrys atra, toxigenic 
Aspergillus, Fusarium and Penicillium 
species) indicates that further 
investigation and action should be 
taken accordingly. 
 

Stachybotrys, Aspergillus, Fusarium 
and Penicillium were observed in the 
air sample results. Information 
regarding the specific species of 
Stachybotrys, Aspergillus and 
Fusarium were not included in the lab 
results. Further evaluation is required 
to determine if these genera are 
toxigenic (refer to Tables 4.14 and 
4.15). 
 

The presence of 
Penicillium indicates 
that further 
investigation and 
action should be 
taken.  

The confirmed presence of one or more 
fungal species occurring as a significant 
percentage of a sample in indoor air 
samples and not similarly present in 
concurrent outdoor samples is evidence 
of a fungal amplifier. 

The Mucor genus type was observed 
inside the homes but was not present in 
the outdoor air samples (refer to Tables 
4.14 to 4.16). 
 

The results suggest 
the presence of a 
fungal amplifier. 
Investigation and 
remedial action is 
required. 
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Table 6.1: Comparison between Health Canada (1995) Mould Guidelines and 
the Results from Mould Air Samples taken at the RRAFN Homes (cont’d.) 

Acceptable Mould Level Guideline 
Criteria According to Health Canada 
(1995) 

RRAFN Mould Air Sample Results Recommendation  

The “normal” air mycoflora is 
qualitatively similar and quantitatively 
lower than that of outdoor air (e.g., in 
federal government buildings, the  
3-year average limit has been set to, 
approximately, 40 CFU/m3 for 
Cladosporium, Alternaria, and non-
sporulating basidiomycetes). 

The average mould count for 
Cladosporium on the main floor (Area 
1A) of the homes was 766 CFU/m3 and 
the average mould count for Alternaria 
was 262 CFU/m3, which represents 
46.9% and 54.0% of the outdoor levels 
respectively (refer to Tables 4.14 and 
4.16). 

The levels of 
Cladosporium and 
Alternaria are 
quantitively lower 
than that of the 
outdoor air. No 
remedial action is 
required. 

More than 50 CFU/m3 of a single 
species (other than Cladosporium or 
Alternaria) may be reason for concern 
present. 
 

The majority of the homes (81.8%) 
contained at least one mould species, 
other than Cladosporium or Alternaria, 
with counts more than 50 CFU/m3 
(refer to Table 4.11). 

The mould counts are 
not within the 
guideline acceptable 
levels. Investigation 
and remedial action is 
required. 

Up to 150 CFU/m3 is acceptable if 
there is a mixture of species reflective 
of the outdoor air spores. Higher counts 
suggest dirty or low efficiency air 
filters or other problems. 
 

Cladosporium, Alternaria, Epicoccum, 
and Penicillium were observed to have 
counts exceeding 150 CFU/m3 (refer to 
Tables 4.14 and 4.15). 

The mould counts are 
not within the 
guideline acceptable 
levels. Investigation 
and remedial action is 
required. 

Up to 500 CFU/m3 is acceptable in 
summer if the species present are 
primarily Cladosporium or other tree 
and leaf fungi. Values higher than this 
may indicate failure of the filters or 
contamination in the building. 

A total of 80.5% of the home areas had 
an average mould count greater than 
500 CFU/m3 (refer to Table 4.13). The 
main genus type was Cladosporium 
(refer to Tables 4.14 and 4.15). 

The mould counts are 
not within the 
guideline acceptable 
levels. 
Investigation and 
remedial action is 
required. 

The visible presence of fungi in 
humidifiers and on ducts, moldy ceiling 
tiles and other surfaces requires 
investigation and remedial action 
regardless of the airborne spore load.  

76.7% of the respondents reported 
visible mould in their homes (Figure 
4.8), while trained inspectors reported 
visible mould in 97.5% of the homes 
(Section 4.2.3). 

Investigation and 
remedial action is 
required. 

 
 
The Health Canada guidelines indicate that the presence of more than 50 CFU/m3 of a 

single species, other than Cladosporium or Alternaria, may be reason for concern and 

further investigation is necessary. Over 80% of the areas within the RRAFN homes 

where samples were taken had at least one mould genus type, excluding Cladosporium 

and Alternaria, with a count level greater than 50 CFU/m3. One home was found to have 
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six different species of mould, other than Cladosporium or Alternaria, with counts more 

than 50 CFU/m3. 

 

The Health Canada guidelines also indicate that up to 150 CFU/m3 of a single species is 

acceptable if indoor species is reflective of the outdoor air spores. Over one third of the 

areas within the RRAFN homes where samples were taken had at least one mould genus 

type, excluding Cladosporium and Alternaria, with a count level greater than 150 

CFU/m3, which suggest dirty or low efficiency air filters, or other problems. 

 

According to Health Canada guidelines, up to 500 CFU/m3 is considered acceptable in 

summer if the species present are primarily Cladosporium or other tree and leaf fungi. 

Over 80% of the RRAFN homes had, on average, mould counts greater than 500 

CFU/m3. The results suggest failure of the filters has occurred or that there is mould 

contamination in the homes inspected. 

 

Some of the RRAFN homes were found to contain Aspergillus, Penicillium and 

Cladosporium, which have been shown to affect the respiratory health of some 

individuals. Mucor was also found to be within the most common mould types found 

indoors, but was not present in the outdoor samples, indicating that it is related to the 

interior environment. 

 

The mould air sample results from the RRAFN homes clearly exceeded several of the 

Health Canada recommend guidelines, indicating that mould contamination is a major 
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health concern in the community. Safe Work Manitoba (2015) lists a number of health 

concerns related to mould. These include allergic reactions such as hay fever (allergic 

rhinitis); respiratory and flu-like symptoms, such as eye, nose and throat irritation; and, 

other infections, such as mycosis for immuno-compromised individuals. 

 

6.4.2. A Comparison of Mould Air Samples Collected from 687 Home Basements in 
the City of Winnipeg, Manitoba (Wells, 2014) and the Mould Air Samples 

Collected from 110 Home Basements in the RRAFN Community. 

In this section, an attempt was made to compare the extent of mould in homes in the 

RRAFN community with homes in the city of Winnipeg. As reported in the Wells (2014) 

study, 715 Winnipeg homes were tested for mould using air samples, following the same 

procedure as that used in the RRAFN study. Since the focus in the Winnipeg study was 

on the respiratory health of children, mould samples in that study were taken in children’s 

bedrooms. In the RRAFN community, air samples were taken on the main floor living 

room, not in the children’s bedroom. In both studies, however, mould samples were taken 

in the home basements. These include 687 basements in the Winnipeg study and 110 

basements in the RRAFN study. Results for the number of basements in the RRAFN 

homes falling into one of five categories, according to the total mould counts (all genus 

types combined), are listed in Table 4.13. The results show that, with the exception of 

Category 1 (0 CFU/m3), the RRAFN community has a much higher percentage of 

basements within each mould level category than the City of Winnipeg. For example, 

82.7% of the basements in the RRAFN study contained mould levels ≥ 400 CFU/m3, 

compared to only 11.1% in the City of Winnipeg study. Also, 0% of the RRAFN 

basements had no mould, whereas almost half of the Winnipeg basements (48.2%) had 

no mould. 
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The data indicate that the mould levels in the RRAFN homes are significantly higher than 

those in the Winnipeg homes. The Wells (2014) study offers an explanation for the 

significantly higher mould counts recorded in the RRAFN homes. Wells (2014) reports 

that, in the Winnipeg study, the majority of the home systems/components were found to 

be in Good/Excellent condition. The RRAFN home systems/components, on the other 

hand were found to be in Poor/Fair condition. The present research study also found that 

dampness and mould growth were associated with the majority (65.3%) of the housing 

deficiencies observed in the RRAFN homes.  

 

It is likely that the higher level of mould counts in the RRAFN is related to the poor 

condition of the homes and the higher number of deficiencies for which dampness and 

mould growth are considered to be a hazard. Research suggests that on-reserve homes are 

more susceptible to mould due to high moisture levels in the building envelope and in the 

interior space due to damage to the building envelope, overcrowding, as well as 

insufficient use of ventilation systems and other moisture-control strategies (Optis et al., 

2012). Socioeconomic factors including disenfranchisement from traditional territory, 

high unemployment rates, inadequate capacity training, lack of homeownership, rapid on-

reserve population rise, and insufficient federal funding have played a role in contributing 

to the mould crisis (Optis et al., 2012). 

 

An occupant survey was completed in the present study to determine the levels of 

overcrowding in the RRAFN community. The results from this survey are discussed in 

the next section. 
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6.5. Housing Occupancy Results as they Relate to Overcrowding 

Based on the responses from the survey, one out of three respondents felt that their house 

was “not suitable” for all the people living in the home. According to Canadian National 

Occupancy Standard (CNOS) requirements (CMHC, 2020), suitable housing is defined as 

housing that has enough bedrooms for the size and make-up of resident households.  

 

Occupancy data for 140 homes in the RRAFN community were collected during the 

housing audit and during the administration of an occupant survey to 33 heads of 

household. The data collected included the number of adults and children living in each 

home. Where possible, the gender and age of the children were also recorded. The 

occupancy data were used to evaluate the levels of overcrowding using the Persons Per 

Bedroom (PPB) and the Persons Per Room (PPR) methods. The results indicate that 

almost one in four of the homes in the RRAFN community are considered overcrowded, 

according to the PPB method, and that one in five homes are considered overcrowded, 

according to the PPR method. These results are a slight underestimate of the Statistics 

Canada 2016 Census figure of 28% for the RRAFN community which uses the Canadian 

National Occupancy Standard method for assessing overcrowding. Statistics Canada in 

the 2016 Census also found that almost one quarter of First Nations people across Canada 

live in overcrowded housing (Statistics Canada, 2017b), a level consistent with the 

findings of this study. 

 

6.6. Good Building Practices (GBP) Guidelines 

The federal government’s current methods for evaluating housing conditions in First 

Nations communities has been shown to be unreliable and inconsistent, rendering it 
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difficult to measure the outcomes of government-funded housing programs (Staratt, 

2019). The data collected in this research study provide supporting evidence regarding 

the condition of the housing and the specific housing components that are in need of 

major repairs. As a result of the accumulated condition assessment data, a list of 72 

common deficiencies were developed. Poor housing conditions have been shown to affect 

the safety and health of the residents (Larcombe et al., 2011; National Collaborating 

Centre for Aboriginal Health [NCCAH], 2017; Optis et al., 2012; Wells, 2014). An in-

depth understanding of the health and safety hazards associated with the current housing 

conditions is required in order to develop effective strategies designed to improve living 

conditions on First Nations communities. 

 

In the current research study, the health and safety hazards for each of the 72 housing 

deficiencies were defined using the HHSRS (ODPM, 2006). With the housing 

deficiencies identified, GBP guidelines were developed along with recommendations for 

remedial repairs designed to improve the safety and health of the residents. The remedial 

action timeframe for each deficiency was then established based on the severity of the 

associated health and safety hazards. The final result is the creation of a set GBP 

guidelines that can be adapted for use by First Nations’ housing authorities improve the 

housing conditions in their communities.  

 

6.7. Contributions to Knowledge, Policy, and Practice 

The results of the on-site building condition assessments, the mould investigation, and the 

responses from the occupant survey conducted at RRAFN clearly indicate that the high 

number of deficiencies observed in the homes in their community raise serious concerns 
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regarding the health and well-being of its residents. The research completed in this study 

has gone beyond other research studies in defining the housing conditions, mould 

contamination, and overcrowding levels in a First Nations community in Canada, by 

identifying a more detailed method for assessing the “adequacy” of homes in First 

Nations communities. 

 

The determination of the adequacy of First Nations housing in Canada has been largely 

based on the residents’ accounts of the need for major repairs in the home (CMHC, 

2020). In the present study, on-site building condition assessments were used at RRAFN 

by trained inspectors, following a strict inspection protocol to identify specific housing 

deficiencies and link these to health and safety hazards. 

 

To date, data regarding mould contamination of First Nations homes across Canada have 

only been obtained through occupant surveys and isolated interviews with specific 

communities (Optis et al., 2012). In the current study, the detailed on-site inspection for 

visible mould and the mould air sample analyses, as well as resident interviews in the 

RRAFN community, provide a more comprehensive picture regarding mould 

contamination in this community. This includes the percentage of homes with mould, the 

degree of mould growth (mould coverage area), types of mould (air sample analysis), and 

the areas of the home most impacted by visible mould growth. This information is 

essential for the development of an adequate strategy to address the current mould 

contamination crisis and to implement practices and policies to prevent its reoccurrence. 
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Building codes and standards set out technical provisions for the design, construction, 

and alteration of buildings. First Nation reservations are located on crown land and are, 

therefore, not subject to provincial laws which regulation the adoption and enforcement 

of building codes.  As a result, there is a lack of use and enforcement of the building code 

in First Nations communities (SSCAP, 2015b). The National Building Code of Canada 

(NBCC) sets the minimum provision acceptable to maintain the safety of buildings. The 

GBP guidelines are just guidelines and are not intended to replace the NBCC. The NBCC 

should always be adopted, implemented and enforced as the minimum standard for the 

design and construction of new homes.  The GBP guidelines follow a similar model as 

the NBCC, as they were developed as a tool to improve the health and safety of the 

occupants.  The GBP guidelines clearly illustrate the health and safety hazards associated 

with the housing conditions observed in RRAFN highlighting the benefits of completing 

the remedial action required to correct the deficiencies. 

 

There are currently no recognized protocols or standardized systems for assessing the 

condition of the First Nations housing stock. The majority of the on-reserve homes are 

owned by the Band, and the Band is responsible for their maintenance. Many First 

Nations do not have the capacity or the resources to properly manage their housing stock. 

As a result, inadequate and unsuitable on-reserve housing conditions, including mould 

contamination, continue to be a national crisis in Canada. Furthermore, there has been a 

lack of progress toward remediating these problems. Without significant intervention, the 

housing crisis will certainly persist and, very likely, worsen with the rapid increase in the 
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population of First Nations people. A successful, long-term improvement in First Nations 

housing conditions requires increased activity in research and policy areas. 

 

First, the full scope of the housing conditions, mould contamination, and overcrowding 

levels across all First Nations in Canada must be assessed using a standardized procedure 

for on-site building condition assessments, which include detailed mould investigations 

and evaluation of overcrowding. The assessment of the housing conditions should be 

completed on a 5-year cycle to evaluate the effectiveness of the housing policies and 

programs. The current research study presents a standard method for conducting these 

assessments by rating the condition of each housing component and evaluating the homes 

using a set of deficiencies associated with various health and safety hazards. Detailed 

field data on the extent of mould growth in the homes are essential for the development 

of effective remediation policies and practices (INAC, 2016b; Larcombe et al., 2011; 

Optis et al., 2012; Staratt, 2019). 

 

Second, the extent of the health problems associated with the poor housing conditions in 

First Nations communities must be thoroughly examined. The present research program 

proposes a system for evaluating the health and safety hazards associated with specific 

housing deficiencies. This system provides the information required for prioritizing 

repairs and upgrades to target the housing deficiencies that have the most critical effect 

on the safety of the residents. 
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Finally, the Government of Canada should make a serious and long-term commitment to 

improving on-reserve housing conditions by implementing consistent housing standards 

and policies that are formulated specifically for First Nations communities. The 

development of these standards and policies must be based on actual housing condition 

data collected from First Nations homes throughout Canada. 

 

6.8. Limitations of the Study 

There are a number of limitations to this study.  

1) The current research involved a case study of a specific First Nations community 

located in southern Manitoba within 100 kilometers of a major urban city. The 

author acknowledges that housing conditions may vary from community to 

community and from region to region in Canada and not entirely generalizable. In 

the present study, deficiencies affected by environmental conditions (snow, 

permafrost, flooding, etc.), typical of northern communities, were not addressed. 

The scope of the present study included the development of a set of Good 

Building Practice guidelines based on deficiencies observed in the RRAFN 

community only.   

 

It is important to note that the GBP guidelines recommendations are considered to 

be primarily technical in nature to correct deficiencies with existing housing 

systems/components.  The GBP guidelines can also be a helpful tool to assist with 

the design of new homes as it illustrates specific housing systems/components 

that were found to problematic in the RRAFN community. Technical details of 

the building systems/components are only part of the many aspects that should be 
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considered when designing and constructing homes in First Nations communities.  

Designing and building homes that better meet the needs of First Nations 

communities is a growing area of interest and research (BC Housing, 2019).  

Understanding the community’s concerns, needs, and priorities will help to ensure 

the success of First Nation housing development and design (BC Housing, 2019). 

 

2) In the present study, only descriptive statistics were used (e.g., frequencies, 

means, and standard deviation) to characterize the data and draw broad 

conclusions that are relevant to the development of the GBP guidelines for First 

Nations communities.  

 

3) This research did not include an assessment of the domestic water supply in the 

homes. The water supply is considered to be a federal government infrastructure 

responsibility and would not be within the First Nations responsibility. 

 

6.9. Recommendations for Future Research 

Further research is recommended to expand the GBP guidelines to encompass common 

deficiencies for First Nations communities located all across Canada. First Nations 

housing in coastal areas, northern areas, and remote areas of Canada likely have unique 

environmental conditions and challenges that result in different housing conditions and 

deficiencies than those observed in the RRAFN community in southern Manitoba. 

Additional research is recommended to gain a better understanding of the varying 

housing conditions on First Nations reserves across Canada in order to develop more 

comprehensive GBP guidelines. 
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This research program provides important information that can ultimately assist in the 

development of a Healthy Housing Index (HHI) which will serve as a tool to measure the 

link between housing conditions and health, using both medical and building sciences. 

The HHI could provide each home with an overall rating based on its condition and how 

that condition affects the health of the occupants. The HHI would be a valuable tool that 

would allow First Nations communities to easily identify unsafe and unhealthy homes 

and develop a remedial action plan to complete the required repairs and upgrades. 

 

6.10. Concluding Remarks 

In this research program, a set of GBP guidelines were designed as a tool that can be used 

to improve the health and safety of the First Nations people based on data from a single 

case study: RRAFN. The GBP guidelines can be used by First Nations housing 

authorities to identify housing deficiencies that are common in their communities. They 

provide clear descriptions of the common deficiencies accompanied by representative 

photographs for clarity. The guidelines outline the associated health and safety risks of 

each deficiency, allowing housing authorities to allocate appropriate funding to address 

the most critical safety items first and plan capital funding to schedule less urgent repairs. 

The GBP guidelines provide general recommendations for remediating each deficiency 

using specific objective-based goals including improved health, safety, durability, and 

functionality. These guidelines can also be used by housing designers as a tool to better 

understand some of the unique conditions and deficiencies present in First Nations 

housing so that they can proactively design systems that will address these common 

deficiencies before they occur. These guidelines are intended to be used as a tool by First 

Nations people by, first, providing awareness of how their housing conditions are 
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creating health and safety hazards, and second, by providing guidance on how to 

remediate these deficiencies. 

 

It is the intent of the investigators in this research study to promote this work by 

providing the GBP guidelines to the community of RRAFN for implementation to assess 

its effectiveness and benefits to the community.  Based on the feedback provided by the 

community, the GBP will be presented to the Assembly of First Nations for wider 

implementation across Canada. 
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Table A1: Example of Exterior Inspection (House ID 24) 
 

 A-3 

Home System Component Rating (1-5)1 

Roof 

Roof Cover 4 
Evidence of Recent 
Structural Renovation NA 

Evidence of Water Damage 
on Roof NONE 

Ice-dam Damage NONE 

Gutters and Down Pipes 2 

Soffits and Fascia Condition 3 

Overall Condition of Roof 3 

Foundation  Foundation Type 3 (Basement) 

Walls 

 Walls Wall A Wall B Wall C Wall D 

Door 1 2 - 3  

Window 1 Frame 4 1 4 1 

Window 1 Cover 4 1 4 1 

Window 2 Frame 1 3 - - 

Window 2 Cover 1 4 - - 

Window 3 Frame 4 - - - 

Window 3 Cover 4 - - - 

Window 4 Frame 3 - - - 

Window 4 Cover 4 - - - 

Exterior Wall Surface 3 4 1 3 
Evidence of Recent 
Structural Renovation NA NA Na NA 

Evidence of Condensation 
on Wall NONE NONE NONE NONE 

Evidence of Water Stains on 
Wall NONE NONE NONE NONE 

Ice-dam related problem NONE NONE 2 NONE 

Storm Drainage 3 NA - NA 
1 Components were rated as: 1 = Very Poor, 2 = Poor, 3 = Fair, 4=Good, 5=Excellent.  

  



Table A2: Example of Interior Inspection (House ID: 24) 
 

 A-4 

Home System Component Rating (1-5)1 

General 

Stairs 2 

Main Entrance 2 

Mouldy Odor NONE 

Crawlspace NONE 

Electrical/Mechanical 

Cooling System NONE 
Fireplace NONE 

Wood Stove NONE 

Smoke Pipe NONE 

Furnace 4 

Furnace Filter 4 

HRV 1 

HRV Filter 2 

Humidification System NONE 

Dehumidification System 1 

Gas Appliances NONE 

Exhaust Kitchen 1 

Exhaust Bathroom 5 

Vents 3 

Kitchen Plumbing 2 

Laundry Plumbing 2 

Bathroom Plumbing 3 

Septic Tank NONE 

Sump Pump 3 

Catch Basin NONE 

Connector Lines NONE 

Sump Pump Hose 1 

Pipes Waste 4 

Pipes Supply 3 

Wiring Internal 2 

Wiring External 2 

Outlets Internal 4 

Outlets External 4 

Fire Alarm 1 

CO Alarm NONE 
1 Components were rated as: 1 = Very Poor, 2 = Poor, 3 = Fair, 4=Good, 5=Excellent.  

 

 



Table A3: List of Deficiencies in Homes at RRAFN (cont'd. in following tables)

A-5 

Sub-Category Code Description 15 52 78 121 117 81 101 54 184 66 76 116 127 145 65Main
Deficiency Category Deficiency Randomized House ID

L1.1 Defective downspouts and extensions ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.2 Poor site grading ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.3 Overgrown trees, shrubs and grass ✓ ✓ ✓ ✓
L1.4 Defective sump pump discharge hose ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.1 Defective exterior siding ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.2 Exterior wall water damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.3 Defective soffit and fascia ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.4 Defective exterior stucco ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.5 Exterior wall gaps ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.6 Defective air and vapour barrier ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.7 Deteriorated roof shingles ✓ ✓ ✓ ✓ ✓
A1.8 Unsealed wall penetrations ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.9 Foundation wall water infiltration ✓ ✓ ✓ ✓ ✓ ✓
A1.10 Defective attic gable vent ✓ ✓ ✓ ✓
A2.1 Exterior window condensation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.2 Exterior window damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.3 Exterior door does not close/seal ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.4 Defective storm door ✓ ✓ ✓ ✓ ✓ ✓
A2.5 Defective exterior window casing ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.6 Defective exterior door casing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.7 Defective exterior door hardware ✓ ✓ ✓ ✓
A3.1 Damaged gypsum board finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.2 Condensation and water stains ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.3 Defective sealant ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.4 Millwork damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.5 Defective floor finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.6 Defective handrails ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.7 Incomplete renovations ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.8 Defective insulation ✓ ✓ ✓ ✓ ✓ ✓
A3.9 Defective door and window casing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.10 Interior wall water staining and damage ✓ ✓ ✓ ✓ ✓ ✓
A3.11 Interior floor water staining and damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.12 Defective baseboards ✓ ✓ ✓ ✓ ✓ ✓
A3.13 Basement water damage ✓ ✓
A3.14 Tub and shower tile damage ✓ ✓ ✓ ✓ ✓
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L1 Landscaping & Drainage
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A2 Exterior Windows & 
Doors

A3 Interior Finishes

A1 Building Envelope

S1.1 Basement concrete floor cracks ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
S1.2 Foundation wall cracks ✓ ✓ ✓ ✓ ✓ ✓
S1.3 Water stains and effloresence ✓ ✓ ✓ ✓
S2.1 Water stained wood floor framing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
S2.2 Incomplete structural alterations ✓ ✓ ✓ ✓ ✓ ✓ ✓
S2.3 Sloped and uneven floors ✓ ✓ ✓ ✓ ✓
S2.4 Damaged or cracked ceiling finishes ✓ ✓ ✓ ✓ ✓

S3 Exterior Decks & Stairs S3.1 Deteriorated wood deck framing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.1 Defective heat recovery ventilator ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.2 Defective grilles and registers ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.3 Defective kitchen exhaust fan ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.4 Defective ductwork ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.5 Defective bathroom exhaust fan ✓ ✓ ✓ ✓ ✓ ✓
M1.6 Defective exterior wall vents ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.7 Defective air conditioning units ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.8 Defective chimney pipe ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.1 Leaking pipes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.2 Leaking sinks ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.3 Defective faucets and taps ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.4 Condensation on interior water piping ✓ ✓ ✓ ✓ ✓ ✓
M2.5 Leaking toilet ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.6 Leaking washing machines ✓ ✓ ✓
M2.7 Defective sump pump ✓ ✓ ✓
M2.8 Leaking bathtub ✓ ✓ ✓ ✓
M2.9 Defective catch basin ✓ ✓ ✓ ✓ ✓
M2.10 Defective hot water tank ✓ ✓ ✓
M2.11 Defective tub enclosure ✓ ✓
M3.1 Visible mould ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M3.2 Odor, must, VOC, smoke ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.1 Missing electrical device cover plates ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.2 Open junction box and exposed wiring ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.3 Defective wiring ✓ ✓ ✓ ✓ ✓
E1.4 Defective exterior receptacles
E2.1 Defective exterior light fixtures ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E2.2 Defective interior light fixtures ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E2.3 Missing light bulbs ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

E3 Smoke & Gas Detection E3.1 Defective smoke and CO detectors ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Total Occurences of Hazard1 48 44 44 41 41 41 40 40 39 39 39 39 39 39 38
Percentage 66.7 61.1 61.1 56.9 56.9 56.9 55.6 55.6 54.2 54.2 54.2 54.2 54.2 54.2 52.8

Note: A checkmark  "✓" indicates that the deficiency is present at least one time in the home. NDA = No Data Available
1 Deficiency Count per Home: The total number of the 72 common deficiencies observed in a particular home. 
  For example, the first entry indicates that "House 1" contains 48 (66.7%) of the 72 common deficiences observed in the 159 homes within the RRAFN community that were inspected.
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Table A3: List of Deficiencies in Homes at RRAFN (cont’d.)

A-6 

Sub-Category Code Description 102 133 134 107 60 26 193 97 43 136 17 38 58 104 164
Randomized House IDDeficiency Category Deficiency

Main
L1.1 Defective downspouts and extensions ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.2 Poor site grading ✓ ✓ ✓
L1.3 Overgrown trees, shrubs and grass ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.4 Defective sump pump discharge hose ✓ ✓
A1.1 Defective exterior siding ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.2 Exterior wall water damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.3 Defective soffit and fascia ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.4 Defective exterior stucco ✓ ✓ ✓ ✓ ✓ ✓
A1.5 Exterior wall gaps ✓ ✓ ✓ ✓ ✓ ✓
A1.6 Defective air and vapour barrier ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.7 Deteriorated roof shingles ✓ ✓ ✓ ✓
A1.8 Unsealed wall penetrations ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.9 Foundation wall water infiltration ✓ ✓
A1.10 Defective attic gable vent  ✓ ✓ ✓
A2.1 Exterior window condensation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.2 Exterior window damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.3 Exterior door does not close/seal ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.4 Defective storm door ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.5 Defective exterior window casing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.6 Defective exterior door casing ✓ ✓ ✓ ✓ ✓
A2.7 Defective exterior door hardware ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.1 Damaged gypsum board finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.2 Condensation and water stains ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.3 Defective sealant ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.4 Millwork damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.5 Defective floor finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.6 Defective handrails ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.7 Incomplete renovations ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.8 Defective insulation ✓ ✓ ✓ ✓ ✓
A3.9 Defective door and window casing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.10 Interior wall water staining and damage ✓ ✓ ✓ ✓ ✓ ✓
A3.11 Interior floor water staining and damage ✓ ✓ ✓ ✓
A3.12 Defective baseboards ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.13 Basement water damage ✓ ✓ ✓
A3.14 Tub and shower tile damage ✓ ✓ ✓ ✓
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A2 Exterior Windows & 
Doors

A3 Interior Finishes

A1 Building Envelope
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L1 Landscaping & Drainage

A

S1.1 Basement concrete floor cracks ✓ ✓ ✓ ✓ ✓ ✓ ✓
S1.2 Foundation wall cracks ✓ ✓ ✓ ✓ ✓
S1.3 Water stains and effloresence ✓ ✓ ✓ ✓ ✓ ✓
S2.1 Water stained wood floor framing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
S2.2 Incomplete structural alterations ✓ ✓ ✓ ✓ ✓
S2.3 Sloped and uneven floors ✓ ✓
S2.4 Damaged or cracked ceiling finishes ✓

S3 Exterior Decks & Stairs S3.1 Deteriorated wood deck framing ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.1 Defective heat recovery ventilator ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.2 Defective grilles and registers ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.3 Defective kitchen exhaust fan ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.4 Defective ductwork ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.5 Defective bathroom exhaust fan ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.6 Defective exterior wall vents ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.7 Defective air conditioning units ✓ ✓ ✓ ✓
M1.8 Defective chimney pipe ✓ ✓ ✓ ✓ ✓
M2.1 Leaking pipes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.2 Leaking sinks ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.3 Defective faucets and taps ✓ ✓ ✓ ✓ ✓ ✓
M2.4 Condensation on interior water piping ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.5 Leaking toilet ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.6 Leaking washing machines ✓ ✓ ✓ ✓ ✓
M2.7 Defective sump pump ✓ ✓ ✓
M2.8 Leaking bathtub ✓ ✓ ✓ ✓
M2.9 Defective catch basin ✓ ✓ ✓
M2.10 Defective hot water tank ✓ ✓
M2.11 Defective tub enclosure ✓ ✓
M3.1 Visible mould ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M3.2 Odor, must, VOC, smoke ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.1 Missing electrical device cover plates ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.2 Open junction box and exposed wiring ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.3 Defective wiring ✓ ✓
E1.4 Defective exterior receptacles ✓ ✓
E2.1 Defective exterior light fixtures ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E2.2 Defective interior light fixtures ✓ ✓ ✓ ✓ ✓ ✓ ✓
E2.3 Missing light bulbs ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

E3 Smoke & Gas Detection E3.1 Defective smoke and CO detectors ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Total Occurences of Hazard1 38 38 37 37 37 37 37 37 37 36 36 36 36 35 35
Percentage 52.8 52.8 51.4 51.4 51.4 51.4 51.4 51.4 51.4 50.0 50.0 50.0 50.0 48.6 48.6

Note: A checkmark  "✓" indicates that the deficiency is present at least one time in the home. NDA = No Data Available
1 Deficiency Count per Home: The total number of the 72 common deficiencies observed in a particular home. 
  For example, the first entry indicates that "House 1" contains 48 (66.7%) of the 72 common deficiences observed in the 159 homes within the RRAFN community that were inspected.

E

E
le

ct
ri

ca
l

E1 Power & Wiring

E2 Lighting

S

S
tr

uc
tu

ra
l

S1 Foundation

S2 Structure

M

M
ec

ha
ni

ca
l

M1 HVAC

M2 Plumbing & Drainage

M3 Indoor Air Quality



Table A3: List of Deficiencies in Homes at RRAFN (cont’d.)

A-7 

Sub-Category Code Description 155 74 86 126 154 157 176 169 10 161 61 149 84 79 156
Randomized House IDDeficiencyDeficiency Category

Main
L1.1 Defective downspouts and extensions ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.2 Poor site grading ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.3 Overgrown trees, shrubs and grass ✓ ✓ ✓
L1.4 Defective sump pump discharge hose ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.1 Defective exterior siding ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.2 Exterior wall water damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.3 Defective soffit and fascia ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.4 Defective exterior stucco ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.5 Exterior wall gaps ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.6 Defective air and vapour barrier ✓ ✓ ✓ ✓
A1.7 Deteriorated roof shingles ✓ ✓ ✓ ✓
A1.8 Unsealed wall penetrations ✓ ✓ ✓ ✓
A1.9 Foundation wall water infiltration ✓ ✓
A1.10 Defective attic gable vent ✓ ✓ ✓
A2.1 Exterior window condensation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.2 Exterior window damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.3 Exterior door does not close/seal ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.4 Defective storm door ✓ ✓ ✓ ✓ ✓ ✓
A2.5 Defective exterior window casing ✓ ✓ ✓
A2.6 Defective exterior door casing ✓ ✓ ✓ ✓ ✓ ✓
A2.7 Defective exterior door hardware ✓ ✓
A3.1 Damaged gypsum board finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.2 Condensation and water stains ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.3 Defective sealant ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.4 Millwork damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.5 Defective floor finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.6 Defective handrails ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.7 Incomplete renovations ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.8 Defective insulation ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.9 Defective door and window casing ✓ ✓ ✓ ✓ ✓
A3.10 Interior wall water staining and damage ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.11 Interior floor water staining and damage ✓ ✓ ✓ ✓
A3.12 Defective baseboards ✓ ✓ ✓ ✓ ✓
A3.13 Basement water damage ✓ ✓
A3.14 Tub and shower tile damage ✓

A1 Building Envelope

L
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ca
pe

L1 Landscaping & Drainage
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A2 Exterior Windows & 
Doors

A3 Interior Finishes

S1.1 Basement concrete floor cracks ✓ ✓ ✓ ✓ ✓ ✓ ✓
S1.2 Foundation wall cracks ✓ ✓ ✓ ✓
S1.3 Water stains and effloresence ✓ ✓ ✓ ✓ ✓
S2.1 Water stained wood floor framing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
S2.2 Incomplete structural alterations ✓ ✓
S2.3 Sloped and uneven floors ✓ ✓ ✓
S2.4 Damaged or cracked ceiling finishes ✓ ✓

S3 Exterior Decks & Stairs S3.1 Deteriorated wood deck framing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.1 Defective heat recovery ventilator ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.2 Defective grilles and registers ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.3 Defective kitchen exhaust fan ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.4 Defective ductwork ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.5 Defective bathroom exhaust fan ✓ ✓ ✓ ✓ ✓ ✓
M1.6 Defective exterior wall vents ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.7 Defective air conditioning units ✓ ✓ ✓
M1.8 Defective chimney pipe ✓ ✓ ✓
M2.1 Leaking pipes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.2 Leaking sinks ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.3 Defective faucets and taps ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.4 Condensation on interior water piping ✓ ✓ ✓ ✓ ✓
M2.5 Leaking toilet ✓ ✓ ✓ ✓
M2.6 Leaking washing machines ✓ ✓ ✓ ✓
M2.7 Defective sump pump ✓ ✓ ✓ ✓
M2.8 Leaking bathtub ✓ ✓ ✓
M2.9 Defective catch basin ✓ ✓ ✓
M2.10 Defective hot water tank ✓ ✓
M2.11 Defective tub enclosure ✓ ✓
M3.1 Visible mould ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M3.2 Odor, must, VOC, smoke ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.1 Missing electrical device cover plates ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.2 Open junction box and exposed wiring ✓ ✓ ✓ ✓ ✓
E1.3 Defective wiring ✓ ✓ ✓ ✓ ✓
E1.4 Defective exterior receptacles ✓ ✓ ✓
E2.1 Defective exterior light fixtures ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E2.2 Defective interior light fixtures ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E2.3 Missing light bulbs ✓ ✓ ✓ ✓ ✓ ✓

E3 Smoke & Gas Detection E3.1 Defective smoke and CO detectors ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Deficiency Count Per Home1 35 35 34 34 35 34 34 34 34 34 33 33 33 33 33
Percentage 48.6 48.6 47.2 47.2 48.6 47.2 47.2 47.2 47.2 47.2 45.8 45.8 45.8 45.8 45.8

Note: A checkmark  "✓" indicates that the deficiency is present at least one time in the home. NDA = No Data Available
1 Deficiency Count per Home: The total number of the 72 common deficiencies observed in a particular home. 
  For example, the first entry indicates that "House 1" contains 48 (66.7%) of the 72 common deficiences observed in the 159 homes within the RRAFN community that were inspected.
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Table A3: List of Deficiencies in Homes at RRAFN (cont’d.)

A-8 

Sub-Category Code Description 89 21 108 23 181 171 11 143 187 41 170 173 25 179 152
Randomized House ID

Main
Deficiency Category Deficiency

L1.1 Defective downspouts and extensions ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.2 Poor site grading ✓ ✓ ✓ ✓ ✓
L1.3 Overgrown trees, shrubs and grass ✓ ✓ ✓
L1.4 Defective sump pump discharge hose ✓ ✓ ✓
A1.1 Defective exterior siding ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.2 Exterior wall water damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.3 Defective soffit and fascia ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.4 Defective exterior stucco ✓ ✓ ✓ ✓ ✓ ✓
A1.5 Exterior wall gaps ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.6 Defective air and vapour barrier ✓ ✓ ✓
A1.7 Deteriorated roof shingles ✓ ✓
A1.8 Unsealed wall penetrations ✓
A1.9 Foundation wall water infiltration ✓ ✓
A1.10 Defective attic gable vent
A2.1 Exterior window condensation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.2 Exterior window damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.3 Exterior door does not close/seal ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.4 Defective storm door ✓ ✓ ✓ ✓
A2.5 Defective exterior window casing ✓ ✓ ✓
A2.6 Defective exterior door casing ✓ ✓ ✓ ✓
A2.7 Defective exterior door hardware ✓ ✓
A3.1 Damaged gypsum board finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.2 Condensation and water stains ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.3 Defective sealant ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.4 Millwork damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.5 Defective floor finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.6 Defective handrails ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.7 Incomplete renovations ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.8 Defective insulation ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.9 Defective door and window casing ✓ ✓ ✓ ✓
A3.10 Interior wall water staining and damage ✓ ✓ ✓ ✓ ✓
A3.11 Interior floor water staining and damage ✓ ✓ ✓ ✓ ✓ ✓
A3.12 Defective baseboards ✓ ✓ ✓
A3.13 Basement water damage ✓ ✓
A3.14 Tub and shower tile damage

A3 Interior Finishes

A1 Building Envelope

L
L

an
ds

ca
pe

L1 Landscaping & Drainage
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A2 Exterior Windows & 
Doors

S1.1 Basement concrete floor cracks ✓ ✓ ✓
S1.2 Foundation wall cracks ✓ ✓ ✓ ✓ ✓
S1.3 Water stains and effloresence ✓ ✓ ✓ ✓ ✓
S2.1 Water stained wood floor framing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
S2.2 Incomplete structural alterations ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
S2.3 Sloped and uneven floors ✓ ✓
S2.4 Damaged or cracked ceiling finishes ✓ ✓

S3 Exterior Decks & Stairs S3.1 Deteriorated wood deck framing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.1 Defective heat recovery ventilator ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.2 Defective grilles and registers ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.3 Defective kitchen exhaust fan ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.4 Defective ductwork ✓ ✓ ✓ ✓ ✓ ✓
M1.5 Defective bathroom exhaust fan ✓ ✓ ✓ ✓
M1.6 Defective exterior wall vents ✓ ✓ ✓
M1.7 Defective air conditioning units ✓ ✓
M1.8 Defective chimney pipe ✓ ✓ ✓ ✓
M2.1 Leaking pipes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.2 Leaking sinks ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.3 Defective faucets and taps ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.4 Condensation on interior water piping ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.5 Leaking toilet ✓ ✓ ✓ ✓ ✓ ✓
M2.6 Leaking washing machines ✓ ✓ ✓ ✓ ✓
M2.7 Defective sump pump ✓ ✓ ✓ ✓
M2.8 Leaking bathtub ✓ ✓ ✓ ✓ ✓
M2.9 Defective catch basin ✓ ✓ ✓ ✓
M2.10 Defective hot water tank ✓ ✓
M2.11 Defective tub enclosure ✓ ✓ ✓ ✓ ✓
M3.1 Visible mould ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M3.2 Odor, must, VOC, smoke ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.1 Missing electrical device cover plates ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.2 Open junction box and exposed wiring ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.3 Defective wiring ✓ ✓
E1.4 Defective exterior receptacles ✓ ✓
E2.1 Defective exterior light fixtures ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E2.2 Defective interior light fixtures ✓ ✓ ✓ ✓ ✓
E2.3 Missing light bulbs ✓ ✓ ✓

E3 Smoke & Gas Detection E3.1 Defective smoke and CO detectors ✓ ✓ ✓ ✓ ✓ ✓ ✓
Deficiency Count Per Home1 32 33 32 32 32 32 31 31 31 30 30 30 30 29 29
Percentage 44.4 45.8 44.4 44.4 44.4 44.4 43.1 43.1 43.1 41.7 41.7 41.7 41.7 40.3 40.3

Note: A checkmark  "✓" indicates that the deficiency is present at least one time in the home. NDA = No Data Available
1 Deficiency Count per Home: The total number of the 72 common deficiencies observed in a particular home. 
  For example, the first entry indicates that "House 1" contains 48 (66.7%) of the 72 common deficiences observed in the 159 homes within the RRAFN community that were inspected.
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Table A3: List of Deficiencies in Homes at RRAFN (cont’d.)

A-9 

Sub-Category Code Description 85 147 75 8 98 70 30 40 45 178 182 191 140 120 31
Randomized House IDDeficiencyDeficiency Category

Main
L1.1 Defective downspouts and extensions ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.2 Poor site grading ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.3 Overgrown trees, shrubs and grass
L1.4 Defective sump pump discharge hose
A1.1 Defective exterior siding ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.2 Exterior wall water damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.3 Defective soffit and fascia ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.4 Defective exterior stucco ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.5 Exterior wall gaps ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.6 Defective air and vapour barrier ✓ ✓
A1.7 Deteriorated roof shingles ✓ ✓ ✓ ✓
A1.8 Unsealed wall penetrations ✓ ✓ ✓
A1.9 Foundation wall water infiltration
A1.10 Defective attic gable vent ✓ ✓ ✓
A2.1 Exterior window condensation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.2 Exterior window damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.3 Exterior door does not close/seal ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.4 Defective storm door ✓ ✓ ✓ ✓ ✓ ✓
A2.5 Defective exterior window casing ✓ ✓
A2.6 Defective exterior door casing ✓ ✓
A2.7 Defective exterior door hardware ✓ ✓ ✓
A3.1 Damaged gypsum board finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.2 Condensation and water stains ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.3 Defective sealant ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.4 Millwork damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.5 Defective floor finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.6 Defective handrails ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.7 Incomplete renovations ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.8 Defective insulation ✓ ✓
A3.9 Defective door and window casing ✓ ✓
A3.10 Interior wall water staining and damage ✓ ✓ ✓ ✓
A3.11 Interior floor water staining and damage ✓ ✓ ✓ ✓ ✓ ✓
A3.12 Defective baseboards ✓
A3.13 Basement water damage ✓ ✓ ✓ ✓
A3.14 Tub and shower tile damage ✓ ✓
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A2 Exterior Windows & 
Doors

A3 Interior Finishes

A1 Building Envelope

L
L

an
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ca
pe

L1 Landscaping & Drainage

S1.1 Basement concrete floor cracks ✓ ✓ ✓ ✓ ✓
S1.2 Foundation wall cracks ✓
S1.3 Water stains and effloresence ✓ ✓ ✓
S2.1 Water stained wood floor framing ✓ ✓ ✓ ✓ ✓
S2.2 Incomplete structural alterations ✓ ✓ ✓ ✓ ✓
S2.3 Sloped and uneven floors ✓ ✓
S2.4 Damaged or cracked ceiling finishes ✓ ✓

S3 Exterior Decks & Stairs S3.1 Deteriorated wood deck framing ✓ ✓ ✓ ✓ ✓ ✓
M1.1 Defective heat recovery ventilator ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.2 Defective grilles and registers ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.3 Defective kitchen exhaust fan ✓ ✓ ✓
M1.4 Defective ductwork ✓ ✓ ✓ ✓ ✓ ✓
M1.5 Defective bathroom exhaust fan ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.6 Defective exterior wall vents ✓ ✓ ✓
M1.7 Defective air conditioning units ✓ ✓ ✓ ✓ ✓ ✓
M1.8 Defective chimney pipe ✓ ✓
M2.1 Leaking pipes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.2 Leaking sinks ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.3 Defective faucets and taps ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.4 Condensation on interior water piping ✓ ✓ ✓ ✓ ✓ ✓
M2.5 Leaking toilet ✓ ✓ ✓ ✓ ✓
M2.6 Leaking washing machines ✓ ✓
M2.7 Defective sump pump ✓ ✓
M2.8 Leaking bathtub ✓ ✓ ✓
M2.9 Defective catch basin ✓ ✓ ✓
M2.10 Defective hot water tank ✓ ✓
M2.11 Defective tub enclosure ✓ ✓
M3.1 Visible mould ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M3.2 Odor, must, VOC, smoke ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.1 Missing electrical device cover plates ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.2 Open junction box and exposed wiring ✓ ✓ ✓
E1.3 Defective wiring ✓ ✓
E1.4 Defective exterior receptacles ✓ ✓
E2.1 Defective exterior light fixtures ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E2.2 Defective interior light fixtures ✓ ✓ ✓ ✓ ✓
E2.3 Missing light bulbs ✓ ✓ ✓ ✓

E3 Smoke & Gas Detection E3.1 Defective smoke and CO detectors ✓ ✓ ✓ ✓ ✓ ✓
Deficiency Count Per Home1 29 29 29 29 29 29 29 28 28 28 28 28 28 28 28
Percentage 40.3 40.3 40.3 40.3 40.3 40.3 40.3 38.9 38.9 38.9 38.9 38.9 38.9 38.9 38.9

Note: A checkmark  "✓" indicates that the deficiency is present at least one time in the home. NDA = No Data Available
1 Deficiency Count per Home: The total number of the 72 common deficiencies observed in a particular home. 
  For example, the first entry indicates that "House 1" contains 48 (66.7%) of the 72 common deficiences observed in the 159 homes within the RRAFN community that were inspected.
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Table A3: List of Deficiencies in Homes at RRAFN (cont’d.)

A-10 

Sub-Category Code Description 192 122 138 131 113 14 188 95 172 159 7 18 67 105 130
Randomized House IDDeficiency Category Deficiency

Main
L1.1 Defective downspouts and extensions ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.2 Poor site grading ✓ ✓
L1.3 Overgrown trees, shrubs and grass ✓ ✓
L1.4 Defective sump pump discharge hose ✓
A1.1 Defective exterior siding ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.2 Exterior wall water damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.3 Defective soffit and fascia ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.4 Defective exterior stucco ✓ ✓ ✓ ✓ ✓
A1.5 Exterior wall gaps ✓ ✓ ✓ ✓ ✓
A1.6 Defective air and vapour barrier ✓ ✓
A1.7 Deteriorated roof shingles ✓ ✓ ✓
A1.8 Unsealed wall penetrations ✓ ✓
A1.9 Foundation wall water infiltration ✓
A1.10 Defective attic gable vent ✓
A2.1 Exterior window condensation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.2 Exterior window damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.3 Exterior door does not close/seal ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.4 Defective storm door ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.5 Defective exterior window casing ✓ ✓ ✓ ✓
A2.6 Defective exterior door casing ✓ ✓
A2.7 Defective exterior door hardware ✓ ✓ ✓ ✓
A3.1 Damaged gypsum board finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.2 Condensation and water stains ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.3 Defective sealant ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.4 Millwork damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.5 Defective floor finishes ✓ ✓ ✓ ✓ ✓
A3.6 Defective handrails ✓ ✓ ✓ ✓ ✓ ✓
A3.7 Incomplete renovations ✓ ✓ ✓ ✓ ✓
A3.8 Defective insulation ✓ ✓ ✓ ✓ ✓
A3.9 Defective door and window casing ✓ ✓ ✓ ✓
A3.10 Interior wall water staining and damage ✓ ✓ ✓ ✓ ✓
A3.11 Interior floor water staining and damage ✓ ✓
A3.12 Defective baseboards ✓ ✓
A3.13 Basement water damage ✓ ✓
A3.14 Tub and shower tile damage ✓

A1 Building Envelope
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A2 Exterior Windows & 
Doors

A3 Interior Finishes

L
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L1 Landscaping & Drainage

S1.1 Basement concrete floor cracks ✓ ✓ ✓ ✓ ✓ ✓
S1.2 Foundation wall cracks ✓ ✓ ✓ ✓
S1.3 Water stains and effloresence ✓ ✓
S2.1 Water stained wood floor framing ✓ ✓ ✓ ✓ ✓ ✓ ✓
S2.2 Incomplete structural alterations ✓ ✓ ✓ ✓
S2.3 Sloped and uneven floors ✓ ✓
S2.4 Damaged or cracked ceiling finishes ✓ ✓ ✓

S3 Exterior Decks & Stairs S3.1 Deteriorated wood deck framing ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.1 Defective heat recovery ventilator ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.2 Defective grilles and registers ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.3 Defective kitchen exhaust fan ✓ ✓ ✓ ✓ ✓
M1.4 Defective ductwork ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.5 Defective bathroom exhaust fan ✓ ✓ ✓ ✓ ✓ ✓
M1.6 Defective exterior wall vents ✓ ✓ ✓
M1.7 Defective air conditioning units ✓ ✓ ✓ ✓
M1.8 Defective chimney pipe ✓
M2.1 Leaking pipes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.2 Leaking sinks ✓ ✓ ✓ ✓
M2.3 Defective faucets and taps ✓ ✓ ✓ ✓ ✓ ✓
M2.4 Condensation on interior water piping ✓ ✓ ✓ ✓ ✓
M2.5 Leaking toilet ✓
M2.6 Leaking washing machines ✓ ✓ ✓ ✓ ✓
M2.7 Defective sump pump ✓ ✓ ✓ ✓
M2.8 Leaking bathtub ✓ ✓
M2.9 Defective catch basin ✓ ✓ ✓
M2.10 Defective hot water tank ✓ ✓
M2.11 Defective tub enclosure 
M3.1 Visible mould ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M3.2 Odor, must, VOC, smoke ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.1 Missing electrical device cover plates ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.2 Open junction box and exposed wiring ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.3 Defective wiring ✓
E1.4 Defective exterior receptacles ✓ ✓ ✓
E2.1 Defective exterior light fixtures ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E2.2 Defective interior light fixtures ✓ ✓ ✓ ✓ ✓
E2.3 Missing light bulbs ✓ ✓ ✓ ✓ ✓

E3 Smoke & Gas Detection E3.1 Defective smoke and CO detectors ✓ ✓ ✓ ✓
Deficiency Count Per Home1 28 28 27 27 27 27 27 27 27 26 25 26 26 26 26
Percentage 38.9 38.9 37.5 37.5 37.5 37.5 37.5 37.5 37.5 36.1 34.7 36.1 36.1 36.1 36.1

Note: A checkmark  "✓" indicates that the deficiency is present at least one time in the home. NDA = No Data Available
1 Deficiency Count per Home: The total number of the 72 common deficiencies observed in a particular home. 
  For example, the first entry indicates that "House 1" contains 48 (66.7%) of the 72 common deficiences observed in the 159 homes within the RRAFN community that were inspected.
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Table A3: List of Deficiencies in Homes at RRAFN (cont’d.)

A-11 

Sub-Category Code Description 162 42 190 62 115 22 24 63 114 167 93 64 27 87 36
Randomized House IDDeficiency Category Deficiency

Main
L1.1 Defective downspouts and extensions ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.2 Poor site grading ✓ ✓ ✓
L1.3 Overgrown trees, shrubs and grass ✓ ✓ ✓
L1.4 Defective sump pump discharge hose ✓ ✓ ✓
A1.1 Defective exterior siding ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.2 Exterior wall water damage ✓ ✓ ✓
A1.3 Defective soffit and fascia ✓ ✓ ✓ ✓ ✓ ✓
A1.4 Defective exterior stucco ✓ ✓ ✓
A1.5 Exterior wall gaps ✓ ✓ ✓
A1.6 Defective air and vapour barrier ✓ ✓
A1.7 Deteriorated roof shingles ✓ ✓ ✓ ✓
A1.8 Unsealed wall penetrations ✓ ✓
A1.9 Foundation wall water infiltration ✓ ✓
A1.10 Defective attic gable vent ✓ ✓
A2.1 Exterior window condensation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.2 Exterior window damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.3 Exterior door does not close/seal ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.4 Defective storm door ✓ ✓ ✓
A2.5 Defective exterior window casing ✓ ✓
A2.6 Defective exterior door casing ✓ ✓ ✓ ✓
A2.7 Defective exterior door hardware ✓ ✓ ✓
A3.1 Damaged gypsum board finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.2 Condensation and water stains ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.3 Defective sealant ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.4 Millwork damage ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.5 Defective floor finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.6 Defective handrails ✓ ✓ ✓ ✓
A3.7 Incomplete renovations ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.8 Defective insulation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.9 Defective door and window casing ✓
A3.10 Interior wall water staining and damage ✓ ✓
A3.11 Interior floor water staining and damage ✓ ✓ ✓ ✓
A3.12 Defective baseboards
A3.13 Basement water damage ✓ ✓
A3.14 Tub and shower tile damage ✓
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L1 Landscaping & Drainage

A1 Building Envelope
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A2 Exterior Windows & 
Doors

A3 Interior Finishes

S1.1 Basement concrete floor cracks ✓ ✓ ✓ ✓
S1.2 Foundation wall cracks ✓ ✓ ✓
S1.3 Water stains and effloresence ✓ ✓
S2.1 Water stained wood floor framing ✓ ✓ ✓ ✓ ✓ ✓
S2.2 Incomplete structural alterations ✓
S2.3 Sloped and uneven floors ✓
S2.4 Damaged or cracked ceiling finishes ✓ ✓

S3 Exterior Decks & Stairs S3.1 Deteriorated wood deck framing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.1 Defective heat recovery ventilator ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.2 Defective grilles and registers ✓ ✓ ✓ ✓ ✓
M1.3 Defective kitchen exhaust fan ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.4 Defective ductwork ✓ ✓ ✓ ✓
M1.5 Defective bathroom exhaust fan ✓ ✓
M1.6 Defective exterior wall vents ✓ ✓ ✓ ✓
M1.7 Defective air conditioning units ✓ ✓
M1.8 Defective chimney pipe ✓ ✓ ✓
M2.1 Leaking pipes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.2 Leaking sinks ✓ ✓ ✓ ✓
M2.3 Defective faucets and taps ✓ ✓ ✓ ✓ ✓
M2.4 Condensation on interior water piping ✓ ✓ ✓
M2.5 Leaking toilet ✓ ✓ ✓
M2.6 Leaking washing machines ✓ ✓ ✓
M2.7 Defective sump pump ✓ ✓ ✓
M2.8 Leaking bathtub ✓
M2.9 Defective catch basin ✓ ✓
M2.10 Defective hot water tank ✓ ✓
M2.11 Defective tub enclosure ✓
M3.1 Visible mould ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M3.2 Odor, must, VOC, smoke ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.1 Missing electrical device cover plates ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.2 Open junction box and exposed wiring ✓ ✓ ✓ ✓ ✓
E1.3 Defective wiring ✓ ✓ ✓
E1.4 Defective exterior receptacles ✓ ✓
E2.1 Defective exterior light fixtures ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E2.2 Defective interior light fixtures ✓ ✓ ✓
E2.3 Missing light bulbs ✓ ✓ ✓

E3 Smoke & Gas Detection E3.1 Defective smoke and CO detectors ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Deficiency Count Per Home1 25 25 25 25 25 25 24 24 24 24 24 24 24 23 23
Percentage 34.7 34.7 34.7 34.7 34.7 34.7 33.3 33.3 33.3 33.3 33.3 33.3 33.3 31.9 31.9

Note: A checkmark  "✓" indicates that the deficiency is present at least one time in the home. NDA = No Data Available
1 Deficiency Count per Home: The total number of the 72 common deficiencies observed in a particular home. 
  For example, the first entry indicates that "House 1" contains 48 (66.7%) of the 72 common deficiences observed in the 159 homes within the RRAFN community that were inspected.
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Table A3: List of Deficiencies in Homes at RRAFN (cont’d.)

A-12 

Sub-Category Code Description 128 194 46 83 69 109 4 28 158 94 20 124 153 6 82
Randomized House IDDeficiency Category Deficiency

Main
L1.1 Defective downspouts and extensions ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.2 Poor site grading ✓ ✓ ✓ ✓ ✓
L1.3 Overgrown trees, shrubs and grass ✓ ✓
L1.4 Defective sump pump discharge hose ✓ ✓
A1.1 Defective exterior siding ✓ ✓ ✓ ✓ ✓ ✓
A1.2 Exterior wall water damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.3 Defective soffit and fascia ✓ ✓ ✓ ✓ ✓ ✓
A1.4 Defective exterior stucco ✓ ✓ ✓ ✓ ✓
A1.5 Exterior wall gaps ✓ ✓ ✓ ✓ ✓
A1.6 Defective air and vapour barrier ✓ ✓ ✓ ✓ ✓
A1.7 Deteriorated roof shingles ✓ ✓ ✓ ✓
A1.8 Unsealed wall penetrations ✓
A1.9 Foundation wall water infiltration ✓
A1.10 Defective attic gable vent
A2.1 Exterior window condensation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.2 Exterior window damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.3 Exterior door does not close/seal ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.4 Defective storm door ✓ ✓ ✓ ✓
A2.5 Defective exterior window casing ✓ ✓
A2.6 Defective exterior door casing ✓ ✓
A2.7 Defective exterior door hardware ✓
A3.1 Damaged gypsum board finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.2 Condensation and water stains ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.3 Defective sealant ✓ ✓ ✓ ✓ ✓ ✓
A3.4 Millwork damage ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.5 Defective floor finishes ✓ ✓ ✓ ✓ ✓ ✓
A3.6 Defective handrails ✓ ✓ ✓
A3.7 Incomplete renovations ✓ ✓ ✓ ✓ ✓ ✓
A3.8 Defective insulation ✓ ✓ ✓ ✓ ✓
A3.9 Defective door and window casing ✓ ✓ ✓
A3.10 Interior wall water staining and damage ✓ ✓
A3.11 Interior floor water staining and damage ✓ ✓ ✓
A3.12 Defective baseboards
A3.13 Basement water damage
A3.14 Tub and shower tile damage ✓ ✓

A1 Building Envelope
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A2 Exterior Windows & 
Doors

A3 Interior Finishes

L
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L1 Landscaping & Drainage

S1.1 Basement concrete floor cracks ✓ ✓ ✓ ✓
S1.2 Foundation wall cracks ✓ ✓
S1.3 Water stains and effloresence ✓ ✓
S2.1 Water stained wood floor framing ✓ ✓ ✓
S2.2 Incomplete structural alterations ✓ ✓ ✓ ✓
S2.3 Sloped and uneven floors ✓ ✓ ✓ ✓
S2.4 Damaged or cracked ceiling finishes ✓ ✓ ✓

S3 Exterior Decks & Stairs S3.1 Deteriorated wood deck framing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.1 Defective heat recovery ventilator ✓ ✓ ✓ ✓ ✓ ✓
M1.2 Defective grilles and registers ✓ ✓ ✓ ✓ ✓ ✓
M1.3 Defective kitchen exhaust fan ✓ ✓ ✓ ✓ ✓ ✓
M1.4 Defective ductwork ✓
M1.5 Defective bathroom exhaust fan ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.6 Defective exterior wall vents ✓ ✓ ✓
M1.7 Defective air conditioning units ✓ ✓ ✓
M1.8 Defective chimney pipe
M2.1 Leaking pipes ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.2 Leaking sinks ✓ ✓ ✓ ✓
M2.3 Defective faucets and taps ✓ ✓ ✓ ✓ ✓ ✓
M2.4 Condensation on interior water piping
M2.5 Leaking toilet ✓ ✓ ✓
M2.6 Leaking washing machines ✓
M2.7 Defective sump pump ✓
M2.8 Leaking bathtub
M2.9 Defective catch basin ✓
M2.10 Defective hot water tank ✓
M2.11 Defective tub enclosure 
M3.1 Visible mould ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M3.2 Odor, must, VOC, smoke ✓ ✓ ✓ ✓ ✓
E1.1 Missing electrical device cover plates ✓ ✓ ✓
E1.2 Open junction box and exposed wiring ✓ ✓ ✓
E1.3 Defective wiring ✓ ✓ ✓ ✓
E1.4 Defective exterior receptacles ✓
E2.1 Defective exterior light fixtures ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
E2.2 Defective interior light fixtures ✓ ✓ ✓ ✓ ✓
E2.3 Missing light bulbs ✓ ✓

E3 Smoke & Gas Detection E3.1 Defective smoke and CO detectors ✓ ✓ ✓ ✓ ✓ ✓
Deficiency Count Per Home1 23 23 22 22 22 21 22 22 22 21 21 21 21 21 21
Percentage 31.9 31.9 30.6 30.6 30.6 29.2 30.6 30.6 30.6 29.2 29.2 29.2 29.2 29.2 29.2

Note: A checkmark  "✓" indicates that the deficiency is present at least one time in the home. NDA = No Data Available
1 Deficiency Count per Home: The total number of the 72 common deficiencies observed in a particular home. 
  For example, the first entry indicates that "House 1" contains 48 (66.7%) of the 72 common deficiences observed in the 159 homes within the RRAFN community that were inspected.
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Table A3: List of Deficiencies in Homes at RRAFN (cont’d.)

A-13 

Sub-Category Code Description 165 59 125 111 51 1 99 135 110 3 44 174 90 195 35
Randomized House IDDeficiency Category Deficiency

Main
L1.1 Defective downspouts and extensions ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.2 Poor site grading ✓
L1.3 Overgrown trees, shrubs and grass ✓
L1.4 Defective sump pump discharge hose ✓
A1.1 Defective exterior siding ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.2 Exterior wall water damage ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.3 Defective soffit and fascia ✓ ✓ ✓ ✓ ✓ ✓ ✓
A1.4 Defective exterior stucco ✓ ✓ ✓ ✓ ✓
A1.5 Exterior wall gaps ✓ ✓
A1.6 Defective air and vapour barrier ✓ ✓
A1.7 Deteriorated roof shingles ✓ ✓ ✓ ✓
A1.8 Unsealed wall penetrations ✓ ✓
A1.9 Foundation wall water infiltration ✓
A1.10 Defective attic gable vent
A2.1 Exterior window condensation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.2 Exterior window damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.3 Exterior door does not close/seal ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.4 Defective storm door ✓ ✓
A2.5 Defective exterior window casing ✓ ✓ ✓ ✓
A2.6 Defective exterior door casing ✓ ✓
A2.7 Defective exterior door hardware ✓
A3.1 Damaged gypsum board finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.2 Condensation and water stains ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.3 Defective sealant ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.4 Millwork damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.5 Defective floor finishes ✓ ✓ ✓ ✓
A3.6 Defective handrails ✓ ✓ ✓ ✓
A3.7 Incomplete renovations
A3.8 Defective insulation ✓ ✓ ✓ ✓
A3.9 Defective door and window casing ✓
A3.10 Interior wall water staining and damage ✓ ✓ ✓ ✓
A3.11 Interior floor water staining and damage ✓ ✓
A3.12 Defective baseboards ✓
A3.13 Basement water damage ✓
A3.14 Tub and shower tile damage ✓

A1 Building Envelope
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ca
pe

L1 Landscaping & Drainage
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A2 Exterior Windows & 
Doors

A3 Interior Finishes

S1.1 Basement concrete floor cracks ✓ ✓ ✓ ✓
S1.2 Foundation wall cracks ✓ ✓
S1.3 Water stains and effloresence ✓ ✓
S2.1 Water stained wood floor framing ✓ ✓
S2.2 Incomplete structural alterations ✓ ✓ ✓
S2.3 Sloped and uneven floors
S2.4 Damaged or cracked ceiling finishes

S3 Exterior Decks & Stairs S3.1 Deteriorated wood deck framing ✓ ✓ ✓ ✓
M1.1 Defective heat recovery ventilator ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.2 Defective grilles and registers ✓ ✓ ✓ ✓
M1.3 Defective kitchen exhaust fan ✓ ✓ ✓ ✓ ✓ ✓
M1.4 Defective ductwork ✓
M1.5 Defective bathroom exhaust fan ✓ ✓ ✓
M1.6 Defective exterior wall vents ✓ ✓
M1.7 Defective air conditioning units ✓
M1.8 Defective chimney pipe ✓ ✓
M2.1 Leaking pipes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.2 Leaking sinks ✓ ✓ ✓ ✓ ✓
M2.3 Defective faucets and taps ✓ ✓ ✓ ✓ ✓
M2.4 Condensation on interior water piping ✓ ✓ ✓
M2.5 Leaking toilet
M2.6 Leaking washing machines ✓
M2.7 Defective sump pump
M2.8 Leaking bathtub ✓ ✓
M2.9 Defective catch basin ✓
M2.10 Defective hot water tank ✓
M2.11 Defective tub enclosure ✓ ✓
M3.1 Visible mould ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M3.2 Odor, must, VOC, smoke ✓ ✓ ✓ ✓ ✓
E1.1 Missing electrical device cover plates ✓ ✓ ✓ ✓ ✓ ✓
E1.2 Open junction box and exposed wiring ✓
E1.3 Defective wiring ✓ ✓
E1.4 Defective exterior receptacles ✓
E2.1 Defective exterior light fixtures ✓ ✓ ✓ ✓ ✓ ✓
E2.2 Defective interior light fixtures ✓ ✓
E2.3 Missing light bulbs ✓ ✓ ✓

E3 Smoke & Gas Detection E3.1 Defective smoke and CO detectors ✓ ✓ ✓ ✓ ✓ ✓ ✓
Deficiency Count Per Home1 20 20 20 20 20 19 21 19 19 19 19 19 19 19 18
Percentage 27.8 27.8 27.8 27.8 27.8 26.4 29.2 26.4 26.4 26.4 26.4 26.4 26.4 26.4 25.0

Note: A checkmark  "✓" indicates that the deficiency is present at least one time in the home. NDA = No Data Available
1 Deficiency Count per Home: The total number of the 72 common deficiencies observed in a particular home. 
  For example, the first entry indicates that "House 1" contains 48 (66.7%) of the 72 common deficiences observed in the 159 homes within the RRAFN community that were inspected.
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Table A3: List of Deficiencies in Homes at RRAFN (cont’d.)

A-14 

Sub-Category Code Description 123 2 16 13 141 88 118 129 71 77 73 177 12 132 148
Deficiency Category Deficiency

Main
Randomized House ID

L1.1 Defective downspouts and extensions ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
L1.2 Poor site grading ✓ ✓
L1.3 Overgrown trees, shrubs and grass ✓ ✓ ✓
L1.4 Defective sump pump discharge hose
A1.1 Defective exterior siding ✓ ✓ ✓ ✓ ✓ ✓
A1.2 Exterior wall water damage ✓ ✓ ✓ ✓ ✓
A1.3 Defective soffit and fascia ✓ ✓ ✓ ✓
A1.4 Defective exterior stucco ✓
A1.5 Exterior wall gaps ✓ ✓
A1.6 Defective air and vapour barrier ✓ ✓
A1.7 Deteriorated roof shingles ✓ ✓ ✓ ✓
A1.8 Unsealed wall penetrations
A1.9 Foundation wall water infiltration ✓
A1.10 Defective attic gable vent ✓ ✓
A2.1 Exterior window condensation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.2 Exterior window damage ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.3 Exterior door does not close/seal ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A2.4 Defective storm door ✓
A2.5 Defective exterior window casing ✓
A2.6 Defective exterior door casing ✓
A2.7 Defective exterior door hardware ✓
A3.1 Damaged gypsum board finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.2 Condensation and water stains ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.3 Defective sealant ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.4 Millwork damage ✓ ✓
A3.5 Defective floor finishes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
A3.6 Defective handrails ✓ ✓ ✓ ✓ ✓
A3.7 Incomplete renovations ✓ ✓
A3.8 Defective insulation ✓ ✓ ✓
A3.9 Defective door and window casing ✓ ✓
A3.10 Interior wall water staining and damage
A3.11 Interior floor water staining and damage
A3.12 Defective baseboards ✓
A3.13 Basement water damage
A3.14 Tub and shower tile damage

A1 Building Envelope
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A2 Exterior Windows & 
Doors

A3 Interior Finishes

L
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L1 Landscaping & Drainage

S1.1 Basement concrete floor cracks ✓ ✓
S1.2 Foundation wall cracks ✓ ✓
S1.3 Water stains and effloresence
S2.1 Water stained wood floor framing
S2.2 Incomplete structural alterations
S2.3 Sloped and uneven floors ✓
S2.4 Damaged or cracked ceiling finishes ✓

S3 Exterior Decks & Stairs S3.1 Deteriorated wood deck framing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.1 Defective heat recovery ventilator ✓
M1.2 Defective grilles and registers ✓ ✓ ✓ ✓ ✓ ✓ ✓
M1.3 Defective kitchen exhaust fan ✓ ✓ ✓ ✓
M1.4 Defective ductwork ✓ ✓ ✓
M1.5 Defective bathroom exhaust fan
M1.6 Defective exterior wall vents ✓ ✓ ✓
M1.7 Defective air conditioning units ✓
M1.8 Defective chimney pipe
M2.1 Leaking pipes ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M2.2 Leaking sinks ✓ ✓ ✓ ✓ ✓
M2.3 Defective faucets and taps ✓
M2.4 Condensation on interior water piping ✓ ✓ ✓
M2.5 Leaking toilet ✓ ✓ ✓
M2.6 Leaking washing machines ✓ ✓ ✓
M2.7 Defective sump pump ✓
M2.8 Leaking bathtub ✓
M2.9 Defective catch basin
M2.10 Defective hot water tank ✓ ✓
M2.11 Defective tub enclosure ✓
M3.1 Visible mould ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
M3.2 Odor, must, VOC, smoke ✓ ✓ ✓ ✓ ✓
E1.1 Missing electrical device cover plates ✓ ✓ ✓ ✓ ✓ ✓ ✓
E1.2 Open junction box and exposed wiring ✓
E1.3 Defective wiring ✓ ✓ ✓
E1.4 Defective exterior receptacles ✓ ✓ ✓
E2.1 Defective exterior light fixtures ✓ ✓ ✓ ✓ ✓ ✓ ✓
E2.2 Defective interior light fixtures
E2.3 Missing light bulbs ✓ ✓ ✓

E3 Smoke & Gas Detection E3.1 Defective smoke and CO detectors ✓ ✓ ✓ ✓ ✓ ✓
Deficiency Count Per Home1 18 18 18 18 17 17 17 16 16 14 15 15 15 14 14
Percentage 25.0 25.0 25.0 25.0 23.6 23.6 23.6 22.2 22.2 19.4 20.8 20.8 20.8 19.4 19.4

Note: A checkmark  "✓" indicates that the deficiency is present at least one time in the home. NDA = No Data Available
1 Deficiency Count per Home: The total number of the 72 common deficiencies observed in a particular home. 
  For example, the first entry indicates that "House 1" contains 48 (66.7%) of the 72 common deficiences observed in the 159 homes within the RRAFN community that were inspected.
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Table A3: List of Deficiencies in Homes at RRAFN (cont’d.)

A-15 

Sub-Category Code Description 32 5 150 103 91 160 106 163 37 N/A Home Count2 Percentage
TotalDeficiency Category Deficiency

Main
Randomized House ID

L1.1 Defective downspouts and extensions ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ NDA 147 92.5
L1.2 Poor site grading ✓ NDA 45 28.3
L1.3 Overgrown trees, shrubs and grass ✓ ✓ NDA 30 18.9
L1.4 Defective sump pump discharge hose NDA 26 16.4
A1.1 Defective exterior siding ✓ ✓ NDA 91 57.2
A1.2 Exterior wall water damage ✓ NDA 89 56.0
A1.3 Defective soffit and fascia NDA 76 47.8
A1.4 Defective exterior stucco NDA 60 37.7
A1.5 Exterior wall gaps ✓ NDA 56 35.2
A1.6 Defective air and vapour barrier ✓ NDA 38 23.9
A1.7 Deteriorated roof shingles NDA 38 23.9
A1.8 Unsealed wall penetrations ✓ NDA 32 20.1
A1.9 Foundation wall water infiltration NDA 18 11.3
A1.10 Defective attic gable vent NDA 17 10.7
A2.1 Exterior window condensation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ NDA 153 96.2
A2.2 Exterior window damage ✓ ✓ ✓ ✓ ✓ NDA 148 93.1
A2.3 Exterior door does not close/seal ✓ ✓ ✓ ✓ ✓ ✓ ✓ NDA 124 78.0
A2.4 Defective storm door NDA 48 30.2
A2.5 Defective exterior window casing NDA 37 23.3
A2.6 Defective exterior door casing ✓ NDA 37 23.3
A2.7 Defective exterior door hardware ✓ NDA 29 18.2
A3.1 Damaged gypsum board finishes ✓ ✓ ✓ ✓ NDA 138 86.8
A3.2 Condensation and water stains ✓ ✓ ✓ ✓ ✓ ✓ ✓ NDA 132 83.0
A3.3 Defective sealant ✓ ✓ ✓ NDA 111 69.8
A3.4 Millwork damage ✓ NDA 105 66.0
A3.5 Defective floor finishes NDA 88 55.3
A3.6 Defective handrails NDA 67 42.1
A3.7 Incomplete renovations ✓ ✓ NDA 62 39.0
A3.8 Defective insulation NDA 52 32.7
A3.9 Defective door and window casing ✓ NDA 44 27.7
A3.10 Interior wall water staining and damage NDA 41 25.8
A3.11 Interior floor water staining and damage ✓ ✓ NDA 41 25.8
A3.12 Defective baseboards NDA 26 16.4
A3.13 Basement water damage NDA 18 11.3
A3.14 Tub and shower tile damage NDA 17 10.7
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L1 Landscaping & Drainage
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A2 Exterior Windows & 
Doors

A3 Interior Finishes

A1 Building Envelope

S1.1 Basement concrete floor cracks NDA 53 33.3
S1.2 Foundation wall cracks NDA 34 21.4
S1.3 Water stains and effloresence NDA 31 19.5
S2.1 Water stained wood floor framing NDA 63 39.6
S2.2 Incomplete structural alterations NDA 39 24.5
S2.3 Sloped and uneven floors ✓ NDA 23 14.5
S2.4 Damaged or cracked ceiling finishes ✓ NDA 22 13.8

S3 Exterior Decks & Stairs S3.1 Deteriorated wood deck framing ✓ ✓ ✓ NDA 80 50.3
M1.1 Defective heat recovery ventilator ✓ ✓ NDA 91 57.2
M1.2 Defective grilles and registers NDA 90 56.6
M1.3 Defective kitchen exhaust fan ✓ ✓ NDA 67 42.1
M1.4 Defective ductwork NDA 57 35.8
M1.5 Defective bathroom exhaust fan ✓ ✓ ✓ NDA 53 33.3
M1.6 Defective exterior wall vents NDA 45 28.3
M1.7 Defective air conditioning units NDA 34 21.4
M1.8 Defective chimney pipe NDA 27 17.0
M2.1 Leaking pipes ✓ ✓ ✓ NDA 114 71.7
M2.2 Leaking sinks ✓ NDA 76 47.8
M2.3 Defective faucets and taps NDA 62 39.0
M2.4 Condensation on interior water piping ✓ NDA 47 29.6
M2.5 Leaking toilet NDA 41 25.8
M2.6 Leaking washing machines NDA 32 20.1
M2.7 Defective sump pump NDA 25 15.7
M2.8 Leaking bathtub NDA 25 15.7
M2.9 Defective catch basin NDA 25 15.7
M2.10 Defective hot water tank NDA 19 11.9
M2.11 Defective tub enclosure NDA 17 10.7
M3.1 Visible mould ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ NDA 155 97.5
M3.2 Odor, must, VOC, smoke ✓ ✓ NDA 86 54.1
E1.1 Missing electrical device cover plates ✓ NDA 92 57.9
E1.2 Open junction box and exposed wiring ✓ ✓ ✓ NDA 58 36.5
E1.3 Defective wiring NDA 29 18.2
E1.4 Defective exterior receptacles NDA 19 11.9
E2.1 Defective exterior light fixtures ✓ ✓ ✓ NDA 93 58.5
E2.2 Defective interior light fixtures ✓ ✓ NDA 52 32.7
E2.3 Missing light bulbs ✓ NDA 46 28.9

E3 Smoke & Gas Detection E3.1 Defective smoke and CO detectors ✓ ✓ NDA 78 49.1
Deficiency Count Per Home1 14 13 13 13 12 11 10 7 7 0
Percentage 19.4 18.1 18.1 18.1 16.7 15.3 13.9 9.7 9.7 0.0

Note: A checkmark  "✓" indicates that the deficiency is present at least one time in the home. NDA = No Data Available
1 Deficiency Count per Home: The total number of the 72 common deficiencies observed in a particular home. 
  For example, the first entry indicates that "House 1" contains 48 (66.7%) of the 72 common deficiences observed in the 159 homes within the RRAFN community that were inspected.
2 Home Count: The total number homes in which a specific deficiency was observed. 
  For example, the first entry indicates that deficiency L1.1 - Defective Downspout Extensions was present in 147 of 159 (92.5%) homes inspected.
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Table A4: Hazards Associated with each of the 72 Common Deficiencies (Based on 
Literature and Author's Professional Experience)

A-16 

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Sub-Category Code Description
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Main
Deficiency Category Deficiency

L1.1 Defective downspouts and extensions ✓ ✓
L1.2 Poor site grading ✓ ✓
L1.3 Overgrown trees, shrubs and grass ✓ ✓ ✓
L1.4 Defective sump pump discharge hose ✓ ✓
A1.1 Defective exterior siding ✓ ✓ ✓
A1.2 Exterior wall water damage ✓ ✓
A1.3 Defective soffit and fascia ✓ ✓ ✓
A1.4 Defective exterior stucco ✓ ✓ ✓
A1.5 Exterior wall gaps ✓ ✓ ✓
A1.6 Defective air and vapour barrier ✓ ✓
A1.7 Deteriorated roof shingles ✓ ✓
A1.8 Unsealed wall penetrations ✓ ✓ ✓
A1.9 Foundation wall water infiltration ✓ ✓ ✓ ✓
A1.10 Defective attic gable vent ✓ ✓
A2.1 Exterior window condensation ✓ ✓
A2.2 Exterior window damage ✓ ✓ ✓ ✓ ✓
A2.3 Exterior door does not close/seal ✓ ✓ ✓ ✓ ✓
A2.4 Defective storm door ✓ ✓ ✓
A2.5 Defective exterior window casing ✓
A2.6 Defective exterior door casing ✓
A2.7 Defective exterior door hardware ✓ ✓
A3.1 Damaged gypsum board finishes ✓
A3.2 Condensation and water stains ✓
A3.3 Defective sealant ✓ ✓
A3.4 Millwork damage ✓ ✓
A3.5 Defective floor finishes ✓ ✓ ✓
A3.6 Defective handrails ✓
A3.7 Incomplete renovations ✓ ✓ ✓ ✓
A3.8 Defective insulation ✓ ✓ ✓ ✓
A3.9 Defective door and window casing ✓ ✓
A3.10 Interior wall water staining and damage ✓
A3.11 Interior floor water staining and damage ✓
A3.12 Defective baseboards ✓ ✓ ✓
A3.13 Basement water damage ✓
A3.14 Tub and shower tile damage ✓ ✓ ✓ ✓
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L1 Landscaping & Drainage

A2 Exterior Windows & 
Doors

A1 Building Envelope
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A3 Interior Finishes

S1.1 Basement concrete floor cracks ✓ ✓
S1.2 Foundation wall cracks ✓ ✓ ✓
S1.3 Water stains and effloresence ✓
S2.1 Water stained wood floor framing ✓ ✓
S2.2 Incomplete structural alterations ✓ ✓ ✓ ✓ ✓
S2.3 Sloped and uneven floors ✓ ✓
S2.4 Damaged or cracked ceiling finishes ✓

S3 Exterior Decks & Stairs S3.1 Deteriorated wood deck framing ✓ ✓ ✓
M1.1 Defective heat recovery ventilator ✓
M1.2 Defective grilles and registers ✓ ✓ ✓
M1.3 Defective kitchen exhaust fan ✓ ✓ ✓
M1.4 Defective ductwork ✓ ✓ ✓
M1.5 Defective bathroom exhaust fan ✓ ✓
M1.6 Defective exterior wall vents ✓ ✓ ✓
M1.7 Defective air conditioning units ✓ ✓ ✓ ✓
M1.8 Defective chimney pipe ✓ ✓ ✓ ✓ ✓
M2.1 Leaking pipes ✓ ✓ ✓
M2.2 Leaking sinks ✓ ✓ ✓
M2.3 Defective faucets and taps ✓ ✓ ✓
M2.4 Condensation on interior water piping ✓
M2.5 Leaking toilet ✓ ✓ ✓
M2.6 Leaking washing machines ✓ ✓
M2.7 Defective sump pump ✓ ✓
M2.8 Leaking bathtub ✓ ✓ ✓
M2.9 Defective catch basin ✓ ✓ ✓
M2.10 Defective hot water tank ✓ ✓ ✓
M2.11 Defective tub enclosure ✓ ✓ ✓ ✓
M3.1 Visible mould ✓
M3.2 Odor, must, VOC, smoke ✓ ✓
E1.1 Missing electrical device cover plates ✓ ✓
E1.2 Open junction box and exposed wiring ✓ ✓
E1.3 Defective wiring ✓ ✓
E1.4 Defective exterior receptacles ✓ ✓
E2.1 Defective exterior light fixtures ✓ ✓ ✓ ✓
E2.2 Defective interior light fixtures ✓ ✓ ✓ ✓
E2.3 Missing light bulbs ✓ ✓ ✓ ✓

E3 Smoke & Gas Detection E3.1 Defective smoke and CO detectors ✓ ✓
Total Occurences of Hazard1 2 3 12 11 7 6 15 47 16 3 19 9 24 9
Percentage 2.8 4.2 16.7 15.3 9.7 8.3 20.8 65.3 22.2 4.2 26.4 12.5 33.3 12.5

Note: A checkmark  "✓" indicates that the listed deficiency is responsible for, or contributes to the specific hazard.
1 Total Occurences of Hazard: The number of times a particular hazard is associated with the 72 deficiencies identified.
  For example, The hazard "Dampness & Mould Growth" is associated with 51 of the 72 (70.8%) deficiencies identified.
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Table A5: Number of Overcrowded Homes based on Various Methods (cont'd next page)
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24 1 1 1.0 x 4 0.3 x x
86 2 3 0.7 x 6 0.3 x ✓
162 15 2 7.5 ✓ 5 3.0 ✓ ✓
77 - NDA NDA NDA
135 5 2 2.5 ✓ 5 1.0 x ✓
132 3 1 3.0 ✓ 4 0.8 x NDA
73 4 3 1.3 x 6 0.7 x x
5 1 3 0.3 x 6 0.2 x x
63 8 3 2.7 ✓ 6 1.3 ✓ ✓
136 2 4 0.5 x 7 0.3 x x
126 1 3 0.3 x 6 0.2 x x
179 5 3 1.7 x 6 0.8 x x
15 3 3 1.0 x 6 0.5 x x
134 7 4 1.8 x 7 1.0 x x
154 2 3 0.7 x 6 0.3 x x
107 - NDA NDA NDA
121 5 2 2.5 ✓ 5 1.0 x x
40 4 3 1.3 x 6 0.7 x ✓
60 6 3 2.0 x 6 1.0 x x
101 2 3 0.7 x 6 0.3 x x
41 2 3 0.7 x 6 0.3 x x
104 7 3 2.3 ✓ 6 1.2 ✓ x
184 5 3 1.7 x 6 0.8 x x
157 4 5 0.8 x 8 0.5 x x
42 2 3 0.7 x 6 0.3 x x
170 4 3 1.3 x 6 0.7 x x
117 6 3 2.0 x 6 1.0 x x
65 4 3 1.3 x 6 0.7 x x
159 4 2 2.0 x 5 0.8 x x
46 14 3 4.7 ✓ 6 2.3 ✓ ✓
7 3 2 1.5 x 5 0.6 x x
54 8 3 2.7 ✓ 6 1.3 ✓ ✓
114 - NDA NDA NDA
26 3 5 0.6 x 8 0.4 x x
66 7 4 1.8 x 7 1.0 x x
76 5 3 1.7 x 6 0.8 x NDA
17 7 3 2.3 ✓ 6 1.2 ✓ x
89 5 3 1.7 x 6 0.8 x x
21 4 4 1.0 x 7 0.6 x x
138 7 4 1.8 x 7 1.0 x ✓
152 8 3 2.7 ✓ 6 1.3 ✓ x
13 - NDA NDA NDA
167 1 2 0.5 x 5 0.2 x x
83 5 2 2.5 ✓ 5 1.0 x ✓
69 - NDA NDA NDA
35 8 4 2.0 x 7 1.1 ✓ ✓
11 - NDA NDA NDA
108 6 3 2.0 x 6 1.0 x ✓
94 8 3 2.7 ✓ 6 1.3 ✓ ✓
116 12 4 3.0 ✓ 7 1.7 ✓ ✓
85 9 5 1.8 x 8 1.1 ✓ ✓
61 5 3 1.7 x 6 0.8 x ✓
131 3 3 1.0 x 6 0.5 x x
38 8 3 2.7 ✓ 6 1.3 ✓ x
164 1 2 0.5 x 5 0.2 x x
173 3 4 0.8 x 7 0.4 x x
109 2 1 2.0 x 4 0.5 x x
113 4 3 1.3 x 6 0.7 x x
176 6 3 2.0 x 6 1.0 x x
45 2 2 1.0 x 5 0.4 x x
14 7 5 1.4 x 8 0.9 x x
143 4 3 1.3 x 6 0.7 x x
177 6 3 2.0 x 6 1.0 x x
169 2 2 1.0 x 5 0.4 x x
102 11 2 5.5 ✓ 5 2.2 ✓ ✓
155 1 4 0.3 x 7 0.1 x x
147 2 3 0.7 x 6 0.3 x x
23 5 3 1.7 x 6 0.8 x x
58 12 3 4.0 ✓ 6 2.0 ✓ ✓
18 4 3 1.3 x 6 0.7 x x
193 6 4 1.5 x 7 0.9 x ✓
127 7 2 3.5 ✓ 5 1.4 ✓ NDA
178 4 2 2.0 x 5 0.8 x NDA
52 6 3 2.0 x 6 1.0 x ✓
78 4 3 1.3 x 6 0.7 x x
10 1 2 0.5 x 5 0.2 x x
181 6 2 3.0 ✓ 5 1.2 ✓ ✓
75 3 3 1.0 x 6 0.5 x x
25 1 2 0.5 x 5 0.2 x x
165 - NDA NDA NDA
133 8 3 2.7 ✓ 6 1.3 ✓ ✓
97 7 3 2.3 ✓ 6 1.2 ✓ x
110 1 3 0.3 x 6 0.2 x x
87 2 4 0.5 x 7 0.3 x x
4 1 2 0.5 x 5 0.2 x x

Persons per Bedroom (PPB) Method
1

Persons per Room (PPR) Method
2

Continued on Page A-18
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59 1 1 1.0 x 4 0.3 x ✓
28 2 1 2.0 x 4 0.5 x ✓
3 1 1 1.0 x 4 0.3 x x

125 8 3 2.7 ✓ 6 1.3 ✓ NDA
111 5 4 1.3 x 7 0.7 x x
149 3 3 1.0 x 6 0.5 x x
20 5 2 2.5 ✓ 5 1.0 x ✓
187 1 3 0.3 x 6 0.2 x x
171 5 2 2.5 ✓ 5 1.0 x NDA
188 1 3 0.3 x 6 0.2 x x
95 1 2 0.5 x 5 0.2 x x
124 - NDA NDA NDA
182 - NDA NDA NDA
190 1 2 0.5 x 5 0.2 x x
191 - NDA NDA NDA
74 4 3 1.3 x 6 0.7 x x
81 3 3 1.0 x 6 0.5 x x
140 4 4 1.0 x 7 0.6 x x
67 5 3 1.7 x 6 0.8 x x
62 2 3 0.7 x 6 0.3 x x
51 5 4 1.3 x 7 0.7 x x
123 4 4 1.0 x 7 0.6 x ✓
43 7 3 2.3 ✓ 6 1.2 ✓ ✓
8 5 6 0.8 x 9 0.6 x x

141 5 4 1.3 x 7 0.7 x x
105 4 2 2.0 x 5 0.8 x ✓
98 1 3 0.3 x 6 0.2 x x
158 5 3 1.7 x 6 0.8 x x
93 7 3 2.3 ✓ 6 1.2 ✓ x
1 3 2 1.5 x 5 0.6 x x

115 - NDA NDA NDA
120 7 3 2.3 ✓ 6 1.2 ✓ ✓
145 - NDA NDA NDA
84 6 2 3.0 ✓ 5 1.2 ✓ ✓
79 10 4 2.5 ✓ 7 1.4 ✓ x
161 6 3 2.0 x 6 1.0 x ✓
153 3 3 1.0 x 6 0.5 x x
172 3 2 1.5 x 5 0.6 x x
36 5 3 1.7 x 6 0.8 x ✓
31 4 3 1.3 x 6 0.7 x x
88 2 5 0.4 x 8 0.3 x x
70 4 2 2.0 x 5 0.8 x x
30 - NDA NDA NDA

NO ID 7 5 1.4 x 8 0.875 x x
2 3 2 1.5 x 5 0.6 x NDA
22 5 3 1.7 x 6 0.8 x x
192 1 5 0.2 x 8 0.1 x x
64 - NDA NDA NDA
44 4 3 1.3 x 6 0.7 x x
128 5 5 1.0 x 8 0.6 x x
27 3 3 1.0 x 6 0.5 x NDA
122 3 2 1.5 x 5 0.6 x NDA
129 1 2 0.5 x 5 0.2 x ✓
174 1 2 0.5 x 5 0.2 x x
194 5 3 1.7 x 6 0.8 x ✓
16 5 3 1.7 x 6 0.8 x ✓
6 4 3 1.3 x 6 0.7 x x
82 - NDA NDA NDA
118 5 2 2.5 ✓ 5 1.0 x ✓
12 4 3 1.3 x 6 0.7 x ✓
148 3 3 1.0 x 6 0.5 x x
150 - NDA NDA NDA
160 5 2 2.5 ✓ 5 1.0 x ✓
91 2 3 0.7 x 6 0.3 x x
163 - NDA NDA NDA
156 7 3 2.3 ✓ 6 1.2 ✓ x
90 2 2 1.0 x 5 0.4 x ✓
99 - NDA NDA NDA
195 - NDA NDA NDA
71 6 2 3.0 ✓ 5 1.2 ✓ ✓
37 2 2 1.0 x 5 0.4 x x
103 4 3 1.33 x 6 0.67 x ✓
130 - NDA NDA NDA
32 5 3 1.7 x 6 0.8 x ✓
106 2 2 1.0 x 5 0.4 x x

Total No. of Overcrowded Homes 32 26 41

Total No. of Homes 140 140 133

Percentage 22.9 18.6 30.8

Notes:
1. The dwelling is considered overcrowded if there are more than 2 persons per bedroom (according to U.S. Department of Housing and Urban Development).
2. The dwelling is considered overcrowded if there are more than 1 persons per room (according to U.S. Department of Housing and Urban Development).
3. Occupant perception based on the survey question: "Do you feel the house is big enough for all the people who live here?".
4. A checkmark  "✓" indicates that the dwelling is considered overvcrowded and an "x" is not considered overvcrowded.
5. NDA = No Data Avaialble

Continued from Page A-17
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Appendix B: Good Building Practice Guidelines 
for First Nations Housing in Canada 
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FOREWORD 

First Nations housing in Canada is subject to unique and challenging conditions that are 

vastly different than the average housing in populated urban centers. First Nations 

communities are often located in remote areas with limited access.  The homes are often 

overcrowded and do not receive the regular maintenance required to keep these homes in 

good working condition.  The deteriorated conditions of the homes can have a direct 

negative affect of the health and safety of the residents. 

 

The Good Building Practice (GBP) guidelines for First Nations Housing in Canada are 

intended to identify the unique conditions experienced on First Nations reserves and 

provide recommendations for building systems that will improve the quality of the housing 

and ultimately the health and safety of the building occupants. 

 

The guidelines are intended to be used as an additional resource by housing authorities, 

designers, contractors, inspectors and building users when designing, building, operating 

and maintaining First Nations housing. 

 

The information presented in GBP guidelines is based on the housing audits at Roseau 

River Anishinabe First Nation (RRAFN) in Manitoba.  Additional information was drawn 

from personal professional experience, national standards, government reports, and 

recognized good building practices.  The GBP guidelines are designed to provide 

recommendations intended to improve the health and safety of the residents, and enhance 

the functionality and durability of the building components. 
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The GBP guidelines are presented in the form of an illustrative guide that describes the 

most common deficiencies observed in the RRAFN housing. The GBP guide covers 72 

common housing deficiencies, each presented on a single page which includes the 

following components: 

• deficiency number and title, engineering discipline category in which deficiencies 

are grouped, and building system; 

• deficiency identification, detailed description, and representative photograph; 

• hazard(s) associated with the deficiency, and the objective-based goal(s) of the 

guideline, remedial action timeframe; and 

• recommendations to address the deficiency, representative figure/photograph for 

proper installation, building code references, and a list of supporting documents for 

further information/details. 

 

Where applicable, each sheet of the GBP guidelines provides references to applicable 

provisions of Part 9 – Housing and Small Buildings of the National Building Code of 

Canada (NBCC). The NBCC requirements are the minimum requirements that are 

recommended for the design and construction of First Nations housing. 

 

The guidelines are not intended to replace existing building codes or standards. This 

document is a guide only, and by no means is it comprehensive. The information in this 

guide should be considered in collaboration with current building codes, standards, and 

good building practices. The recommendations outlined in this guide should be completed 

by persons with appropriate training. Proper personal protective equipment (PPE) should 
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be worn at all time when executing work in the home. The author accepts no liability arising 

from the use, or misuse, of this guide. 
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L-1.1 Downspouts & Extensions 
LANDSCAPE 
Landscaping & Drainage  

Deficiency 
Defective Downspouts and Extensions 

Deficiency Description Deficiency Photo 
The following is a list of concerns related to drainage from 
the home’s downspouts and extensions. 

• Downspout extensions are missing, resulting in 
water discharging directly against the exterior 
walls and foundation. 

• Gutters and downspouts are broken, missing, or 
have unsealed joints resulting in water discharge 
along the exterior wall. 

Discharging water along the exterior wall can lead to water 
infiltration into the building envelope resulting in dampness 
and mould growth. 
Discharging water along the home can saturate the soils 
around the foundation, which can cause high lateral earth 
pressures against the foundation walls and differential 
movement (settlement/heave) of the foundations. Saturated 
soil around the foundation can result in structural damage 
and water infiltration into the building. 

 
Missing Downspout Extension and Water Staining 
(Photo provided by the University of Manitoba 
Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

Structural Collapse and Falling Elements Improved Safety (<1 month) 
 Recommendation Figure 

Downspouts are recommended to have an elbow with an 
extension that is 1.2 to 1.8 meters (4 to 6 feet) in length, 
angled in the direction of the lot grading to direct water away 
from the building foundation and to prevent soil erosion. 
Important tips: 

• Place down extensions to direct water away from 
the building foundations and basement windows. 

• Direct water to grassy or non-paved surfaces. 
• Do not direct water towards other properties, lanes, 

roads, or sidewalks. 
• Regularly inspect downspout extension to make 

sure they are not blocked with leaves and other 
debris that would impede water flow. 

• Hinge downspout extensions to allow them to be 
raised for lawn maintenance. 

 
Downspout Extension Detail (International 
Association of Certified Home Inspectors, 2009). 
Used with permission. 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Clause 9.14.6 

and 9.26.18.2. 
Supporting Documents 

2. International Association of Certified Home Inspectors (2009). Downspout extensions too short. 
3. City of Winnipeg (1998). The City of Winnipeg Lot Grading By-Law No. 724/98. 
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L-1.2 Site Grading & Drainage 
LANDSCAPE 
Landscaping & Drainage  

Deficiency 
Poor Site Grading 

Deficiency Description Deficiency Photo 
The following is a list of deficiencies related to the site 
grading and drainage. 

• Negative grade around the perimeter of the homes 
• Erosion and low spots in the grade at downspout 

discharge locations 
• Splashpads that slope back toward the home 

Moisture build-up around the home’s foundation can result 
in water infiltration into the building envelope resulting in 
dampness and mould growth. 
Moisture accumulation around the home can saturate the 
soils around the foundation, which can cause high lateral 
earth pressures against the foundation walls, and differential 
movement (settlement/heave) of the foundations. Saturated 
soil around the foundation can result in structural damage, 
and water infiltration into the building. 

 
Soil Erosion and Water Ponding Along the 
Foundation Wall (Photo provided by the University 
of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Structural Collapse and Falling Elements Dampness and 
Mould Growth 

Improved Health (1-3 months) 

 Improved Safety (<1 month) 
 Recommendation Figure 

The site is recommended to be graded so that water will not 
accumulate at or near the building.  Perching (sloping of soil 
away from a structure) is recommended to direct surface 
water away from the foundation and windows wells. 
Perching also reduces the amount of water that flows to the 
weeping tile system. 

• Perching is recommended to extend beyond the 
foundations walls by 2 meters for front and rear 
yards, and 1 meter for side yards. 

• Perching should be elevated a minimum of 75mm. 
• Perching slope is recommended to be a minimum 

of 5% for front, rear and side yards. 
 

 
Illustration of Site Grading Around the Home (City 
of Winnipeg, 2020a) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Clause 9.14.6.1. 

Supporting Documents 
2. City of Winnipeg (1998). The City of Winnipeg Lot Grading By-Law No. 724/98. 
3. City of Winnipeg (2020a). Residential Lot Grading. 
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L-1.3 Trees, Shrubs and Grass 
LANDSCAPE 
Landscaping & Drainage  

Deficiency 
Overgrown Trees, Shrubs and Grass 

Deficiency Description Deficiency Photo 
The following is a list of deficiencies with landscaping 
related to trees, shrubs, and grasses. 

• Trees and shrubs are located directly adjacent to 
the homes. 

o The roots can damage foundation walls 
and foundation drainage systems 
including weeping tile, 

o The vegetation can starve the 
surrounding soils of water resulting in 
soil shrinkage which can cause 
foundation settlement and shifting, 

o Watering the vegetation can saturate the 
soil around the home increasing 
hydrostatic pressure and lateral earth 
pressure on the foundation walls 
resulting in structural damage and/or 
water infiltration, 

• Overgrown trees, shrubs, and grass can cause 
damage to the building exterior finishes and can 
affect functionality by impeding access to, and 
egress from, the home. 

 
Trees and Shrubs Directly Against the House 
(Photo provided by the University of Manitoba 
Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Structural Collapse and Falling Elements Improved Safety (<1 month) 

 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

Trees are recommended to be located away from the 
building to reduce the risk of foundation damage and 
foundation drainage systems problems. 
Trees are recommended to be located a minimum distance 
from the building as follows: 

• no less than the mature height of the tree away 
from the building, and 

• no less than 4 meters away from the building. 
Shrubs should be pruned regularly to prevent contact with 
the home, and grass should be regularly mowed to prevent 
long grass around the homes, stairs, and sidewalks. 
 

 
Illustration of Tree Planting Location with Respect 
to Buildings (Manitoba Hydro, 2019) 

Applicable Code Clause 
1. Not applicable 

Supporting Documents 
2. Legget and Crawford (1965). Trees and Buildings. 
3. Manitoba Hydro (2019). Forest Enhancement Program, Tree Care: Planting and maintaining you trees. 

  



 B-13 

L-1.4 Sump Pump Discharge Hose 
LANDSCAPE 
Landscaping & Drainage  

Deficiency 
Defective Sump Pump Discharge Hose 

Deficiency Description Deficiency Photo 
The following is a list of deficiencies related to the sump 
pump discharge pipe. 

• Missing or leaking sump pump discharge hose 
• Sump pump discharge hose is not directed along 

from the home 
Missing or leaking sump pump hoses can result in water 
discharge along the exterior wall and foundation.  This can 
result in the following. 

• Water staining of exterior finishes 
• Saturation of soils supporting the home resulting in 

foundation shifting 
• Water infiltration into the home 
• Erosion of the grade around the home 

 
Missing Sump Pump Discharge Hose and Resulting 
Soil Erosion (Photo provided by the University of 
Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Structural Collapse and Falling Elements Improved Safety (<1 month) 

 Recommendation Figure 
Foundation water collected using the sump pit is 
recommended to be discharged overland onto the property.  
Foundation water is not recommended to be discharged into 
sewer systems and holding tanks to prevent overflow of 
these systems. 
Sump pump discharge hoses are recommended to be 4 to 6 
meters long and should be directed away from the building 
to a grassy or non-paved surface on the property.  Do not 
discharge water onto adjacent properties, lanes, streets, 
sidewalks, or driveways where ice can create a safety hazard.  
Keeping the discharge hose far away from the foundation 
reduces the likelihood of the water draining back down to the 
foundation level and recirculating through the sump pump 
system. 
The sump pump discharge hose should be removed in winter 
to prevent freezing.  The discharge should be directed to a 
concrete splashpad slope away from the building.  A larger 
100mm diameter non-perforated pipe could be used to direct 
the water away from the building. 
 

 
Photo of Sump Pump Discharge Hose Leading onto 
Grassy Area of Property (City of Winnipeg, 2020b) 

 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Clause 9.14.5. 

Supporting Documents 
2. City of Winnipeg (1990). The City of Winnipeg By-Lay No. 5436/90. 
3. City of Winnipeg (2020b). Sump pump discharge. 
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A1 – Building Envelope 
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A-1.1 Exterior Siding 
ARCHITECTURAL 
Building Envelope  

Deficiency 
Defective Exterior Siding 

Deficiency Description Deficiency Photo 
The following is a list of deficiencies related to the exterior 
siding. 

• Missing siding 
• Warped and heat damaged siding 
• Puncture holes in siding 
• Finish deterioration, paint peeling 
• Rot 
• Fire damage 

Damaged or missing exterior siding can expose the wall 
system components to the environment, resulting in 
deterioration and possible water infiltration and air leakage. 
Deteriorated siding can affect the durability of the air barrier 
by exposing it to the elements. 

 
Warped Exterior Siding (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Excess Cold / Excess Heat Improved Health (1-3 months) 

 Durability Improved Durability (6-12 months) 
 Recommendation Figure 

Many homes in First Nations communities use wood or vinyl 
siding.  Although vinyl siding is generally low maintenance, 
it is prone to expansion and contraction in varying 
temperatures, causing warping.  Vinyl siding also becomes 
very brittle in cold temperatures, making the siding 
susceptible to impact damage. Wood siding requires regular 
maintenance and is subject to deterioration and rot.  
Although, it is easily installed and repaired, more durable 
and lower maintenance products are recommended. 
It is recommended that the exterior siding be a durable, low 
maintenance product. Pre-finished fiber-cement siding, 
panels, and trim have been shown to be an acceptable 
exterior siding material. 
 

 
Fiber-Cement Siding on a Home in the Remote 
Community of Brochet, Manitoba (Photo provided 
by Patrick Gloux) 

 
Applicable Code Clause 

1. National Research Council of Canada (2015) National Building Code of Canada, Part 9, Section 9.27. 

Supporting Documents 
2. Government of Nunavut (2005). Good Building Practices Guideline - Second Edition. 
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A-1.2 Exterior Wall Water Damage 
ARCHITECTURAL 
Building Envelope  

Deficiency 
Exterior Wall Water Damage 

Deficiency Description Deficiency Photo 
The following is a list of location where exterior wall water 
damage deficiencies are common. 

• Below windows 
• Missing or leaking downspouts 
• Sump pump discharge pipe or missing hoses 
• Exterior hose bibs were leaking 

Water staining can deteriorate the exterior finishes and the 
exterior wall components, resulting in water infiltration, 
which can lead to the growth of mould.  Water infiltration 
can cause rot and structural damage to wood framing 
members. 

 
Water Damage of Exterior Wall at Missing 
Downspout (Photo provided by the University of 
Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Structural Collapse and Falling Elements Improved Safety (<1 month) 

 Recommendation Figure 
The presence of water staining and damage on the exterior 
walls relates to deficiencies with adjacent building systems 
such as windows, downspouts, sump pump discharges, and 
plumbing pipe. 
Exterior wall systems are commonly designed to minimize 
ingress and damage from moisture-related to precipitation 
but not significant moisture from leaking downspouts and 
plumbing pipes. The source of the water staining and 
damage must be investigated and repaired prior to repairing 
the exterior wall. 
Rainscreen wall systems are recommended in locations 
where there are widespread moisture problems in the exterior 
walls.  Rainscreen systems include an air space between the 
cladding and the back-up wall assembly.  The air space 
provides a capillary break, allows drainage of moisture that 
penetrates the cladding, and slows ventilation through the 
cladding to promote drying. 
Roof overhangs should be large enough to cover walls to 
protect cladding from the elements. 

 
Generic Wood-Frame Stucco Rainscreen Wall 
Assembly (BC Housing, 2014) 

 
Applicable Code Clause 

1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.27. 

Supporting Documents 
2. BC Housing (2014). Rainscreen Walls: Field Monitoring and Performance in British Columbia. 
3. BC Housing (2018). Interim Guide to Indigenous Housing Development and Design. 
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A-1.3 Soffit & Fascia 
ARCHITECTURAL 
Building Envelope  

Deficiency 
Defective Soffit and Fascia 

Deficiency Description Deficiency Photo 
Damaged soffit and fascia can expose the home’s wood 
framing members to the elements, resulting in water damage, 
rot, and deterioration. Damaged or missing soffit can also 
allow insects and rodents into the attic space where they can 
cause additional damage to the home. 
Defective soffit and fascia can affect the durability of the 
wood roof framing members by exposing them to the 
elements. 

 
Damaged and Missing Soffit and Fascia (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 

 Durability Improved Durability (6-12 months) 
 Recommendation Figure 

Homes with a ventilated attic space are recommended to 
have perforated soffit materials to promote natural air flow 
through the attic.  Vinyl soffit and fascia materials are prone 
to expansion and contraction in varying temperatures 
causing warping, and can become very brittle in cold 
temperatures making the siding susceptible to impact 
damage. Wood soffit and fascia requires regular maintenance 
and is subject to deterioration and rot.  Although, it is easily 
installed and repaired, more durable and lower maintenance 
products are recommended. 
Soffit materials are recommended to be durable and low 
maintenance such as pre-finished aluminum. Aluminum 
soffit and fascia products are pre-finished and don’t require 
painting or staining.  Aluminum will not rot and is resistant 
to bugs. 
Roof overhangs should be large enough to protect the 
exterior wall cladding from the elements and to provide the 
attic ventilation required by the building code. 
 

 
Pre-Finished Aluminum Soffit (Rollex, 2018) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.19. 

Supporting Documents 
2. BC Housing (2018). Interim Guide to Indigenous Housing Development and Design. 
3. Rollex (2018). Aluminum Soffit vs. Wood: Making the Best Choice for your Home. 
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A-1.4 Stucco 
ARCHITECTURAL 
Building Envelope  

Deficiency 
Defective Exterior Stucco 

Deficiency Description Deficiency Photo 
The following is a list of deficiencies related to the exterior 
stucco. 

• Missing stucco 
• Cracked stucco 
• Spalled stucco 
• Exposed stucco wire 

Damaged or missing exterior stucco can expose the wall 
system components to the environment, resulting in 
deterioration and possible water infiltration.  Water 
infiltration can lead to dampness and mould growth.  Water 
infiltration can cause rot and structure damage to the wood 
framing members. 
Defective stucco can affect the durability of the air barrier by 
exposing it to the elements. 

 
Damaged Exterior Stucco at Wall and Roof 
Interface (Photo provided by the University of 
Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Structural Collapse and Falling Elements Improved Safety (<1 month) 

 Durability Improved Durability (6-12 months) 
 Recommendation Figure 

Stucco is a very common and durable exterior finish material 
in certain parts of Canada. The exterior finish of the home 
must consider the local climate.  Stucco finishes work well 
in warm, dry climates, and can be problematic in wet and 
snowy climates. Stucco is a porous material that permits the 
passage of water. 
Wall with stucco finishes are recommended to have a good 
drainage plane behind the stucco.  Corrugated air-barrier 
wrap products have been developed to provide a drainage 
plan and an air barrier behind stucco materials. To 
effectively drain water, the window, door and other 
penetrations must be flashed into the drainage membrane to 
ensure proper watershed. Stucco systems incorporating 
rainscreen principals should be considered. 
Stucco can be difficult to patch and repair to match existing 
when building renovations are completed such as window 
and door replacements. 
 

 
Rainscreen Wall Assembly with Stucco Finish 
(Saber et al., 2017) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.28. 

Supporting Documents 
2. BC Housing (2018). Interim Guide to Indigenous Housing Development and Design. 
3. Saber et al. (2017). Hygrothermal performance assessment of stucco-clad wood frame walls having vented 

and ventilated drainage cavities. 
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A-1.5 Exterior Wall Gaps 
ARCHITECTURAL 
Building Envelope  

Deficiency 
Exterior Wall Gaps 

Deficiency Description Deficiency Photo 
Homes with gaps between the exterior finish (siding/stucco) 
and the exterior entrance doors. Gaps were commonly found 
around windows and doors, likely from window and door 
replacement projects that were not properly completed. 
The gaps in the exterior finish can allow water and air 
infiltration into the exterior wall assembly, resulting is 
dampness and mould. Unsealed gaps around penetration can 
allow insects and rodents into the building. 

 
Gaps in Stucco Around Exterior Door (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Excess Cold / Excess Heat Improved Health (1-3 months) 

 Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 
 Recommendation Figure 

All gaps in the exterior finish should be repaired, with 
special consideration at through-wall penetration like 
windows, doors, and vents.  It is important to maintain a 
continuous building envelope system to control the flow of 
heat, air, and moisture. 
Gaps around windows and doors should be sealed with a low 
expansion spray-applied polyurethane foam insulation prior 
to repairing the gaps in the exterior stucco/siding. 
Caulk and seal exterior joints around windows, doors, joints 
in siding, flashing, and balcony framing. 
 

 
Sealing Gaps Around Windows (Natural Resources 
Canada, 2012b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.25. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing. 
3. Natural Resources Canada (2012b). Keeping the Heat In. 
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A-1.6 Air and Vapour Barrier 
ARCHITECTURAL 
Building Envelope  

Deficiency 
Defective Air and Vapour Barrier 

Deficiency Description Deficiency Photo 
Damaged or missing air and vapour barriers in the home. 
Air Barrier:  The air barrier is installed on the exterior of 
the home under the exterior finish and also serves as a 
drainage plane.  Damage to the air barrier can result in air 
infiltration which can affect energy performance and can 
result in frost and condensation. The air barrier in the wood-
framed homes typically consisted of building paper or 
spunbonded high-density polyethylene fiber sheet material 
(such as Tyvek). 
Vapour Barrier: The water barrier is installed on the warm 
side of the insulation on the inside of the exterior wall.  
Damaged or missing vapour barrier can allow vapour 
transmission into the wall cavity, resulting in condensation 
which can lead to water damage and mould. The vapour 
barrier in the wood-framed homes typically consisted of 6 
mil polyethylene sheet materials. 

 
Damaged and Missing Air Barrier (Photo provided 
by the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Excess Cold / Excess Heat Improved Health (1-3 months) 

 Recommendation Figure 
The air barrier and vapour barrier membranes are key 
components of the building envelope system and help to 
control the flow or air, heat and moisture. 
Air Barrier: Damaged air barrier material should be 
repaired or replaced to maintain the continuity of the air 
barrier.  Air barrier membranes are also act as a drainage 
plane and must be lapped for proper watershed.  All joints in 
the air barrier must be lapped and sealed in accordance with 
manufacturer’s recommendations. 
Vapour Barrier: Damaged vapour barrier material should 
be repaired or replaced to maintain the continuity of the 
vapour barrier. Vapour barrier membrane joints must be 
properly lapped and sealed with acoustical sealant. 
Vapour barriers in crawlspaces are often exposed and 
subject to damage.  Heavy-duty vapour barrier with a 
thickness of at least 20 mils should be considered for 
crawlspace applications. 
 

 
Air Barrier and Vapour Barrier in a Typical Wood-
Frame Wall Assembly (Natural Resources Canada, 
2012b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.25. 

Supporting Documents 
2. Lstiburek (2006a). Understanding Air Barriers. 
3. Lstiburek (2006b). Understanding Vapour Barriers. 
4. Natural Resources Canada (2012b). Keeping the Heat In. 
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A-1.7 Roof Shingles 
ARCHITECTURAL 
Building Envelope  

Deficiency 
Deteriorated Roof Shingles 

Deficiency Description Deficiency Photo 
Damaged or missing asphalt shingles can result in water 
damage and rot to the roof sheathing.  Water leakage can 
damage attic insulation and infiltrate into the home, resulting 
in dampness and mould growth. Water infiltration can also 
affect the durability of the roof sheathing and framing 
members by exposing them to moisture. 
 
The most common shingle type used in First Nations homes 
is three-tab asphalt shingles with a self-sealing strip. 

 
Deteriorated Roof Shingles (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Durability Improved Durability (6-12 months) 
Recommendation Figure 
Three-tab asphalt shingles are an affordable, durable, and 
low maintenance product for traditional wood-framed 
construction.  These shingles typically carry a limited 5-year 
product warranty. Higher performance glass-fiber reinforced 
laminated asphalt shingles are also commonly available and 
should be considered for use in First Nations housing.  These 
shingles are designed for higher wind speeds and have 
enhanced lifetime-warranty coverage. 
The installation of shingles must follow the manufacturer’s 
written instruction in addition to the requirements of Section 
9.26 of the National Building Code of Canada. 
TIPS 

ü Pay special attention to the roof slope.  Different 
roof slopes require different shingle products and 
installation procedures. 

ü Improper attic ventilation can have a negative 
effect on the performance and lifespan of the 
shingles.  Attic ventilation must meet the 
requirements of the NBCC – Section 9.19. 

 
Application of Asphalt Shingles (Canada Mortgage 
and Housing Corporation, 2013)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.19 and 

9.26. 
Supporting Documents 

2. Asphalt Roofing Manufacturers Association (2020a). Fast Facts: Asphalt Shingles: Raising the B.A.R. 
3. Asphalt Roofing Manufacturers Association (2020b). Fast Facts: Asphalt Shingles versus Alternative & 

Metal Residential. 
4. Asphalt Roofing Manufacturers Association (2020c). Fast Facts: Ventilation. 
5. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
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A-1.8 Wall Penetrations 
ARCHITECTURAL 
Building Envelope  

Deficiency 
Unsealed Wall Penetrations 

Deficiency Description Deficiency Photo 
Deficiencies related to unsealed penetrations through the 
exterior walls include: 

• Missing vents and pipes 
• Holes around electrical boxes and fixtures 
• Holes in the wall from impact damage 
• Holes at electrical and communication cable 

locations 
Unsealed exterior wall penetrations can permit water and air 
infiltration into the home resulting in dampness and mould 
growth as well as excess cold and excess heat.  The 
penetrations allow insects, rodents and other animals access 
into the home.  

Unsealed Penetrations Through the Exterior Wall 
(Photo provided by the University of Manitoba 
Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Excess Cold / Excess Heat Improved Health (1-3 months) 

 Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 
 Recommendation Figure 

Penetrations of the building envelope for exhaust fan ducts 
or HRV ducts should be carefully installed to ensure the 
continuity of the air and vapour barriers, external moisture 
protection, and insulation in the building envelope. 

• Pre-molded vapour barrier boxes and electrical 
outlet gaskets are recommended around all 
electrical boxes. 

• Self-adhering flashing tape products are 
recommended for sealing the air barrier. 

• Any abandoned wall penetrations should be fully 
infilled and sealed to maintain the continuity of the 
air barrier, vapour barrier, and thermal barrier. 

• Ensure that all penetrations through the ceiling are 
sealed to prevent warm moist air from entering the 
unconditioned attic space. 

  
Sealing Around an Electrical Box (Natural 
Resources Canada, 2012b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.25. 

Supporting Documents 
2. BC Housing (2020). Air Sealing and Insulation Retrofits For Single Family Homes. 
3. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
4. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing. 
5. Natural Resources Canada (2012b). Keeping the Heat In. 
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A-1.9 Foundation Walls 
ARCHITECTURAL 
Building Envelope  

Deficiency 
Foundation Wall Water Infiltration 

Deficiency Description Deficiency Photo 
Water infiltration through foundation walls can result in 
water damage to the interior finishes, which can lead to 
mould. Foundation wall leakage can originate from the 
following areas. 

• Cracks in foundations walls 
• Deteriorated snap ties 
• Concrete defects such as bug holes and 

honeycombing 
• Poor seal around windows 
• Improper site grading and drainage 
• Poor damp-proofing or waterproofing 
• Non-functioning weeping tile and sump pump 

systems 
The most common foundation wall system consists of cast-
in-place concrete walls and strip footings. 

 
Water Infiltration Through Foundation Walls 
(Photo provided by the University of Manitoba 
Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Excess Cold / Excess Heat Improved Health (1-3 months) 

 Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 
 Structural Collapse and Falling Elements Improved Safety (<1 month) 
 Recommendation Figure 

The National Building Code of Canada only requires 
dampproofing on exterior foundation walls. Typical 
dampproofing consists of a spray-applied asphalt-based 
coating which is not able to bridge cracks, and therefore, is 
ineffective at preventing water infiltration through concrete 
foundation walls. 
Cast-in-place foundation walls are recommended to have a 
waterproofing system and a drainage mat installed on the 
exterior side of the foundation wall.  A self-adhered 
waterproofing membrane for below-grade applications is 
recommended. The waterproofing membrane should be 
covered with a drainage mat to promote drainage to the 
weeping tile system and reduce hydrostatic pressure. 
TIPS 

ü Positive site grading away from the building is 
critical to reduce moisture around the building 
foundations. 

ü Foundation cracks should be reviewed by a 
Professional Engineer to determine if structural 
repairs are required. 

 
Foundation Waterproofing Membrane Installation 
(Whole Building Design Guide, 2016) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.13. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
3. Whole Building Design Guide (2016). Foundation Walls. 
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A-1.10 Attic Gable Vent 
ARCHITECTURAL 
Building Envelope  

Deficiency 
Defective Attic Gable Vent 

Deficiency Description Deficiency Photo 
Damaged or missing attic gable vents can allow insects and 
rodents into the attic space, resulting in damage and possible 
harm to the occupants. The damaged louvers can also allow 
snow and rain to enter the attic resulting in dampness and 
mould growth.  Water infiltration can also cause 
deterioration and rot of wood framing members. 
Ventilation of the attic spaces in the homes is typically 
achieved with ventilated soffits at the eaves and a 
combination of static roof vents and gable wall vents for the 
high-level roof ventilation. 
In some cases, the gable wall vents also act as an attic access 
hatch. 

 
Damaged Attic Gable Wall Vent (Photo provided 
by the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 

 Recommendation Figure 
Although static roof vents and gable wall vents meet the 
minimum requirements of the code, continuous ridge venting 
is recommended.  Continuous ridge venting is more effective 
as it is continuous across the full length of the roof and 
provide ventilation at the very peak of the roof where warm 
humid air can accumulate. 
Roof ventilation area calculations are required to ensure that 
the minimum required vent area is provided at the eaves, the 
ridge, and on both side of the roof. 
TIPS 

ü Improper attic ventilation can result in premature 
deterioration of the roof shingles and ice damning 
problems at the eaves. 

 
Continuous Ridge Vent for Attic Ventilation 
(Canada Mortgage and Housing Corporation, 2013) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.19. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
3. Natural Resources Canada (2012b). Keeping the Heat In. 
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A2 – Exterior Windows and Doors 
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A-2.1 Window Condensation 
ARCHITECTURAL 
Exterior Windows & Doors  

Deficiency 
Exterior Window Condensation 

Deficiency Description Deficiency Photo 
Deficiencies related to condensation, or evidence of water 
damage from condensation, on and around exterior windows 
include: 

• Mouldy window sealant 
• Condensation on the interior of window glazing 
• Rotten windows frame on the interior of the home 
• Wet rags/clothes on window sills 
• Water staining and damage of window trims, sills, 

and drywall below the window 
• Glazing seal failure 

Window condensation can lead to dampness and mould 
growth which can affect the health of the occupants. 
Condensation occurs when warm moist air contacts a surface 
whose temperature is below the dewpoint. 

 
Window Condensation (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Excess Cold / Excess Heat Improved Health (1-3 months) 

 Recommendation Figure 
The following is a list of recommendations to control 
window condensation. 

• Ensure that the rough opening gaps around 
windows are fully sealed to prevent air leakage. 

• Replace glazing units with failed seals as soon as 
possible. 

• Replace old leaky windows with energy efficient 
windows with double or triple pane glass, low 
emissivity coatings, argon gas, and insulated 
spacers between the glass and the window frame. 

• Use operable window types that close and seal 
tightly, such as casement and awning style rather 
than sliders. 

TIPS 
ü Proper ventilation and air flow is important to 

reduce condensation on windows in colder 
temperatures. 

ü Keeping drapes and blinds open allow air flow over 
the windows to reduce condensation. 

ü Reduce interior relative humidity in the colder 
months to reduce the amount of moisture in the air. 

 
Typical Sealed Glazing Unit Components (Canada 
Mortgage and Housing Corporation, 2013) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.7. 

Supporting Documents 
1. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
2. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing. 
3. Natural Resources Canada (2012b). Keeping the Heat In. 
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A-2.2 Exterior Window Damage 
ARCHITECTURAL 
Exterior Windows & Doors  

Deficiency 
Exterior Window Damage 

Deficiency Description Deficiency Photo 
The exterior windows damage includes: 

• Broken glazing 
• Boarded-up windows 
• Rotten wood window frames 
• Broken or missing screens 
• Water infiltration around window 
• Missing or damaged sealant 

Windows in bedrooms are part of the means of egress from 
the home in the event of a fire.  If the windows are broken or 
boarded-up, they will not be operable in the event of a fire. 
Broken glass can also cause injury to the occupants. 
The windows are also part of the building envelope and are 
important to control vapour and air leakage to and from the 
home. 

 
Broken Window Glazing (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Excess Cold / Excess Heat Improved Health (1-3 months) 

 Collisions and Entrapment Improved Safety (<1 month) 
 Entry by Intruders Improved Safety (<1 month) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

The following is a list of recommendation to address 
window damage. 

• Broken glazing should be replaced immediately. 
• Bedroom windows should never be boarded up as 

they are required for egress in the event of an 
emergency. 

• Wood window frames are subject to deterioration 
and rot and require regular maintenance.  PVC 
windows are low maintenance but can distort with 
extreme hot and cold temperatures. Fiberglass 
windows should be considered for their high 
performance, durability, and low maintenance. 

• Window replacements should be completed to 
ensure that the rough opening gap is fully sealed to 
maintain the continuity of the air, vapour, and 
thermal barriers.  

Typical Casement Window and Hardware (Natural 
Resources Canada, 2012b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.7. 

Supporting Documents 
2. BC Housing (2016a). Consumer Guide to Window and Door Replacement. 
3. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
4. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing 
5. Natural Resources Canada (2012b). Keeping the Heat In. 
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A-2.3 Exterior Door 
ARCHITECTURAL 
Exterior Windows & Doors  

Deficiency 
Exterior Door Does not Close/Seal 

Deficiency Description Deficiency Photo 
Exterior doors do not close properly or do not provide a 
proper seal.  Specific issues include: 

• Incomplete door replacement with missing 
insulation and door trim 

• Damage to the door and/or frame due to forced 
entry 

• Missing or damaged door hardware 
• Missing or damaged weather-stripping 
• Dents, scratches, and deteriorated paint finish 

 
Exterior Door is not Sealed from the Elements 
(Photo provided by the University of Manitoba 
Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Excess Cold / Excess Heat Improved Health (1-3 months) 

 Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 
 Entry by Intruders Improved Safety (<1 month) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

The following is a list of recommendation to address 
deficiencies with exterior doors. 

• Door should never be barricaded with screws, 
nails, or pad locks. 

• Door hardware should always be in good working 
condition, or it should be replaced.  Door hardware 
with a separate deadbolt provides better security 
than door knobs with an integral lock. 

• Door replacements should be completed to ensure 
that the rough opening gap is fully sealed to 
maintain the continuity of the air, vapour, and 
thermal barriers. 

• Consider insulated fiberglass doors for enhanced 
performance and durability. 

• Replace deteriorated weather-stripping. 

 
Typical Weatherstripping at the Base of the Door 
(Natural Resources Canada, 2012b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.7. 

Supporting Documents 
2. BC Housing (2016a). Consumer Guide to Window and Door Replacement. 
3. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
4. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing 
5. Natural Resources Canada (2012b). Keeping the Heat In. 
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A-2.4 Storm Doors 
ARCHITECTURAL 
Exterior Windows & Doors  

Deficiency 
Defective Storm Door 

Deficiency Description Deficiency Photo 
Deficiencies associated with exterior storm doors include: 

• Exterior storm door is missing. 
• Screens are damaged or missing. 
• Windows are broken. 
• Door handles are missing. 
• Doors are misaligned and do not close. 
• Check chain is missing. 
• Door operators are missing. 

Many homes that are not air-conditioned have storm doors 
to allow air flow through the home.  The storm doors are 
subject to frequent use and can easily be damaged in high 
winds if not properly latched and maintained. Storm doors 
can add a layer of protection to the exterior door and can 
improve energy efficiency. 

 
Damaged Exterior Storm Door (Photo provided by 
the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 
Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 

 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

Heavy duty pre-finished aluminum storm doors are 
recommended for durability and ease of maintenance.  All 
doors should be supplied with heavy duty hardware. 
The doors should have removable panels that are easy to 
replace if they become damaged. 

 
Examples of Storm Doors (The Window Factory 
(Manitoba) Ltd, 2020) 

Applicable Code Clause 
1. (National Research Council of Canada, 2015). National Building Code of Canada, Part 9, Section 9.7. 

Supporting Documents 
2. Manitoba Hydro (2014). Energy Saving Guide: Doors and Windows. 
3. The Window Factory (Manitoba) Ltd (2020). Storm Doors. 
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A-2.5 Window Exterior Casing 
ARCHITECTURAL 
Exterior Windows & Doors  

Deficiency 
Defective Exterior Window Casing 

Deficiency Description Deficiency Photo 
Deficiencies associated with the exterior window casing 
include: 

• Missing or loose casing 
• Unpainted wood casing 
• Rotten wood casing 
• Chipped and peeling paint finish 

The casing (also referred to as brickmould or trim) is used to 
cover the rough opening gap around the window.  Defective 
casing can affect the durability of the air, vapour, and 
thermal barrier by exposing them to the elements. 

 
Deteriorated Exterior Window Trim (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Durability Improved Durability (6-12 months) 

 Recommendation Figure 
Exterior wood casing requires regular maintenance of the 
paint coatings to prevent deterioration and rot.  PVC casings 
are low maintenance; however, they can deform or distort in 
extreme temperatures and can be brittle, making them 
subject to impact damage in freezing temperatures. 
Fiberglass casings should be considered for their high 
performance, durability, and low maintenances 
requirements. 
Deteriorated casings should be replaced to prevent water 
infiltration and exposure of the exterior wall components to 
the elements. 

 
Typical Exterior Window Illustrating the Exterior 
Casing (Natural Resources Canada, 2012b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.7. 

Supporting Documents 
2. BC Housing (2016a). Consumer Guide to Window and Door Replacement. 
3. BC Housing (2020). Air Sealing and Insulation Retrofits For Single Family Homes. 
4. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
5. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing 
6. Natural Resources Canada (2012b). Keeping the Heat In. 
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A-2.6 Door Exterior Casing 
ARCHITECTURAL 
Exterior Windows & Doors  

Deficiency 
Defective Exterior Door Casing 

Deficiency Description Deficiency Photo 
Deficiencies associated with the exterior door casing include: 

• Missing or loose casing 
• Unpainted wood casing 
• Rotten wood casing 
• Chipped and peeling paint finish 

The casing (also referred to as brickmould or trim) is used to 
cover the rough opening gap around the window. 
Defective casing can affect the durability of the air, vapour, 
and thermal barrier by exposing them to the elements. 

 
Deteriorated Exterior Door Trim (Photo provided 
by the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Durability Improved Durability (6-12 months) 

 Recommendation Figure 
Exterior wood casing requires regular maintenance of the 
paint coatings to prevent deterioration and rot.  PVC casings 
are low maintenance; however, they can deform or distort in 
extreme temperatures and can be brittle, making them subject 
to impact damage in freezing temperatures. Fiberglass 
casings should be considered for their high performance, 
durability, and low maintenances requirements. 
Deteriorated casings should be replaced to prevent water 
infiltration and exposure of the exterior wall components to 
the elements. 

 
Exterior Door Casing in Good Condition (Photo 
provided by Patrick Gloux) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.7. 

Supporting Documents 
2. BC Housing (2016a). Consumer Guide to Window and Door Replacement. 
3. BC Housing (2020). Air Sealing and Insulation Retrofits For Single Family Homes. 
4. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
5. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing 
6. Natural Resources Canada (2012b). Keeping the Heat In. 
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A-2.7 Exterior Door Hardware 
ARCHITECTURAL 
Exterior Windows & Doors  

Deficiency 
Defective Exterior Door Hardware 

Deficiency Description Deficiency Photo 
The exterior door hardware, including the door handles and 
locks, are often damaged or missing completely. In some 
cases, the exterior doors are nailed closed. 
Door handles and locks are essential for proper operation of 
the door.  One must be able to open the door in the case of an 
emergency and should be lockable for security. 

 
Damaged Exterior Door Hardware (Photo provided 
by the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Functionality Improved Functionality (3-6 months) 

 Entry by Intruders Improved Safety (<1 month) 
 Recommendation Figure 

Exterior door hardware must be functional and durable as it 
is subject to heavy usage.  Low-cost hardware will wear 
faster and require replacement more quickly than heavy-duty 
hardware. 
Heavy-duty hardware is recommended for added durability.  
A dead-bolt lock is recommended over a knob with an 
integral lockset for added security and durability. 
 
TIPS 

ü Exterior doors need to remain fully operational at 
all times to permit egress from the home in the 
event of an emergency. Never install pad locks on 
exterior doors.  Do not nail or screw exterior doors 
closed.   

 
Typical Exterior Door Hardware (Canada Mortgage 
and Housing Corporation, 2013) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.7. 

Supporting Documents 
2. BC Housing (2016a). Consumer Guide to Window and Door Replacement. 
3. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
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A-3.1 Gypsum Board 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Damaged Gypsum Board Finishes 

Deficiency Description Deficiency Photo 
Gypsum board is the leading interior finish for walls and 
ceilings in First Nations homes.  The following defects are 
common with gypsum board finishes: 

• Unpainted gypsum board 
• Holes in gypsum board 
• Missing gypsum board 
• Water damaged gypsum board 

Defective gypsum board does not meet the function of 
concealing the framing system and providing an aesthetic 
appearance. 
Water damaged gypsum board can be a source for mould. 

 
Damaged Gypsum Board Finishes (Photo provided 
by the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Functionality Improved Functionality (3-6 months) 

 Recommendation Figure 
Damaged gypsum board does not specifically present any 
significant health and safety hazards, unless the gypsum 
board is part of a fire-rated wall assembly. If the gypsum 
board is part of a fire-rated wall assembly, it should be 
repaired immediately. 
Damaged or missing gypsum board may result in exposed 
electrical wiring and electrical boxes.  It can also expose 
wood framing members, screws, and nails. Damaged or 
missing drywall on an exterior wall may expose the vapour 
barrier, making it subject to damage. Repair the gypsum 
board to facilitate cleaning, to protect injury from exposed 
electrical, screws and nails, and to protect the wall 
components from damage. 
 
TIPS 

ü Use moisture resistant gypsum board in areas with 
high moisture, such as bathrooms. 

ü Use non-sag drywall on ceilings. 
ü Use abuse-resistant drywall in high traffic areas 

that may be subject to impact. 

ü Use door stops to prevent gypsum board damage 
from swinging doors.   

 
Vertical Gypsum Board Installation (Canada 
Mortgage and Housing Corporation, 2013) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.7. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
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A-3.2 Condensation & Water Stains 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Condensation and Water Stains 

Deficiency Description Deficiency Photo 
Condensation and water stains on the floors, walls, and 
ceilings can lead to the growth of mould which can affect 
occupant health. 

 
Water Stains and Visible Mould on the Ceiling in 
the Kitchen (Photo provided by the University of 
Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Recommendation Figure 
Condensation and water staining is evidence of a moisture 
problems that can lead to dampness and mould growth. The 
first step in dealing with moisture issues is to fully 
investigate and determine the source of the moisture.  Once 
the source is confirmed, the issue must be remediated so that 
it does not re-occur.  Once this is complete the area can be 
repaired. 
There can be a variety of sources of moisture in a home.  The 
2015 Moisture and Air: A Guide for Understanding and 
Fixing Interior Moisture Problems in Housing published by 
Canada Mortgage and Housing Corporation, is a good 
reference which lists common moisture-related issues in the 
home and provides practical solutions for addressing the 
problems. 

 
Illustration of a Hygrometer Which is Used to 
Measure Moisture in the Air (Canada Mortgage and 
Housing Corporation, 2015) 

Applicable Code Clause 
3. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.25. 

Supporting Documents 
4. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing 
5. Hansen (1984). Moisture Problems in Houses. 
6. Health Canada (2014). Addressing moisture and mould in your home. 
7. LaPointe Architects (2017). First Nations Sustainable Development Standards (FNSDS). 
8. Natural Resources Canada (2012b). Keeping the Heat In. 
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A-3.3 Sealant & Caulking 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Defective Sealant 

Deficiency Description Deficiency Photo 
Sealant (including caulking) deterioration is a common issue 
throughout the First Nations homes. Specific defects 
include: 

• Missing sealant/caulking 
• Mouldy sealant/caulking 
• New sealant/caulking installed over wet, mouldy, 

or old sealant 
Improper sealant/caulking can allow water to penetrate 
behind finishes, resulting in dampness and mould growth.  
Sealants/caulking are also used to control air leakage.  
Deficient sealant/caulking can result in air leakage in the 
home.  

Deteriorated Sealant Around the Tub (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Excess Cold / Excess Heat Improved Health (1-3 months) 
 Recommendation Figure 

Sealants (and caulking) are used in many building systems 
throughout the home for sealing against air and water 
leakage. There are different sealants for various applications.  
It is important that the appropriate sealant is selected for the 
application.  There are sealants for wet areas, exterior areas, 
and below grade areas.  There are also certain sealants that 
adhere well to some substrates, but not to others. 
Low volatile organic compound (VOC) sealants are 
recommended for all interior applications.  Mildew and 
mould resistant sealants are recommended for all wet areas, 
including bathrooms and kitchens. 
Sealants deteriorate over time with exposure to air, moisture, 
and sunlight. Sealants should be inspected on an annual 
basis. Sealant should be replaced if it has shrunk, dried out, 
cracked, discolored, or has become mouldy. 

 
Common Areas in the Home Where Caulking is 
Required (International Association of Certified 
Home Inspectors, 2015) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9. 

Supporting Documents 
2. BC Housing (2020). Air Sealing and Insulation Retrofits For Single Family Homes. 
3. BC Housing (2016b). Residential Construction Performance Guide for New Homes Covered by Home 

Warranty Insurance in British Columbia. 
4. Bliss (2006). Best Practices Guide to Residential Construction. 
5. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
6. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing. 
7. Health Canada (2014). Addressing moisture and mould in your home. 
8. International Association of Certified Home Inspectors (2015). Caulking. 
9. Natural Resources Canada (2012b). Keeping the Heat In. 
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A-3.4 Millwork 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Millwork Damage 

Deficiency Description Deficiency Photo 
Common deficiencies associated with the interior millwork 
include: 

• Damaged plastic laminate counter tops 
• Broken cabinet doors and drawers 
• Water damaged cabinets 
• Missing cabinet handles and hinges 
• Missing cabinet doors and drawers 

The deficiencies identified above affect the functionality of 
the kitchen cabinets.  Additionally, it makes the cabinets and 
contents difficult to keep clean. 

 
Missing Cabinet Doors in the Kitchen (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 

 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

An efficient arrangement of the kitchen cabinets and 
appliances is recommended to provide an efficient work 
area, as shown in the adjacent figure. 
Damaged cabinet or counter materials should be repaired or 
replaced to prevent further deterioration and allow for proper 
cleaning. 
Kitchen cabinets are often made with medium density 
fiberboard materials (MDF) or particle board which is 
susceptible to swelling and damage when it comes into 
contact with water.  Veneer-core plywood provides better 
durability and is less susceptible to water damage. Doors and 
drawer fronts are recommended to be solid wood, real wood 
veneer, or high pressure plastic laminate rather than wood-
grain vinyl facings. 
Counters are recommended to be made of materials that 
resist scratching, knife cuts, burns, and are impervious to 
water such as plastic laminates, natural, and manmade stone. 
It is recommended that all counters come with a 
minimum100 mm high backsplash for ease of cleaning and 
for protecting the walls from water damage. 

 
Kitchen Cabinets in Good Condition (LaPointe 
Architects, 2017) 

Applicable Code Clause 
1. Not applicable. 

Supporting Documents 
2. Bliss (2006). Best Practices Guide to Residential Construction. 
3. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
4. LaPointe Architects (2017). First Nations Sustainable Development Standards (FNSDS). 
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A-3.5 Floor Finishes 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Defective Floor Finishes 

Deficiency Description Deficiency Photo 
Vinyl composite tile (VCT) and sheet vinyl flooring are 
common floor finishes in First Nations homes.  Common 
defects include: 

• Cracked, chipped, and split tiles 
• Broken or missing tiles 
• Stained and discolored flooring 
• Peeling sheet vinyl flooring 
• Ripped and torn sheet vinyl flooring 
• New flooring installed over old deteriorated 

flooring 
Deteriorated flooring can have sharp edges that can injure 
bare feet, as well as have raised edges that can be a tripping 
hazard. 
Deteriorated and missing flooring can expose the flooring 
adhesive and the subfloor below the flooring, making the 
floor difficult to clean. 

 
Broken and Missing Floor Tiles (Photo provided by 
the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Collisions and Entrapment Improved Health (1-3 months) 

 Falls Improved Safety (<1 month) 
 Domestic Hygiene, Pests, and Refuse Improved Safety (<1 month) 
 Recommendation Figure 

Fabric floor coverings are not recommended as they are 
difficult to clean and collect dust and dirt which can affect 
people with respiratory problems. Hard-surface floor 
coverings that are durable and easy to clean are preferred. 
Sheet vinyl and VCT work well; however, there are more 
durable and comfortable products available such as resilient 
sheet flooring and luxury vinyl tile and plank. 
Fully adhered flooring is preferred over floating and click-
together flooring products.  Water-resistant materials are 
also highly recommended. 
Flooring underlayment should be carefully selected as they 
have a direct impact on the performance of the floor.  
Particleboard underlayment is prone to swelling when 
subject to moisture, and can be easily damaged by impact.  
Plywood is much more durable and is the preferred 
underlayment for flooring products. 
Deteriorated or missing flooring should be repaired or 
replaced to prevent injury and to improve cleanliness. 

 
Resilient Flooring Underlay Installation Details 
(Bliss, 2006) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.30. 

Supporting Documents 
2. Bliss (2006). Best Practices Guide to Residential Construction. 
3. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing. 
4. LaPointe Architects (2017). First Nations Sustainable Development Standards (FNSDS). 
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A-3.6 Handrails 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Defective Handrails 

Deficiency Description Deficiency Photo 
Missing and damaged handrails, primarily along the stairs 
that lead to the basement of the home, can create a fall 
hazard to the building occupants. 

 
Missing Handrails Along Basement Stairs (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Falls Improved Safety (<1 month) 

 Recommendation Figure 
All stairways with three or more risers are required to have a 
handrail that extends from floor to floor.  Handrails are 
recommended to be installed on all stairs to improve 
accessibility and mobility of elders and people with 
disabilities. 
A simple handrail with brackets is acceptable for stairs 
which are enclosed with walls.  Stairs that are open on the 
sides should be protected with balusters to prevent children 
from falling off the stairs. 
Handrails are recommended on both sides of exterior stairs 
due to slippery, wet, and icy conditions. 
Handrails are recommended to be continuously graspable 
along their entire length. 
All handrails and guardrails shall comply with the 
requirements of the National Building Code of Canada. 

 
Example of a Continuously Graspable Handrail (BC 
Housing, 2019) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.8. 

Supporting Documents 
2. BC Housing (2019). Building Insight 17: 2018 BC Building Code Changes. 
3. (Canada Mortgage and Housing Corporation, 2013). Canadian Wood-Frame House Construction. 
4. LaPointe Architects (2017). First Nations Sustainable Development Standards (FNSDS). 
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A-3.7 Incomplete Renovations 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Incomplete Renovations 

Deficiency Description Deficiency Photo 
Incomplete renovations are common in First Nations homes 
and include the following. 

• Doors replaced but the door trim and casing are 
not replaced. 

• Drywall taping not sanded or painted. 
• Drywall repaired but joints not taped. 
• Interior walls removed but drywall not repaired. 
• Light fixtures and other electrical fixtures removed 

and not replaced. 
Incomplete renovations can present safety hazard to 
occupants with dangers including exposed nails, wiring, and 
electrical systems.  

Incomplete Renovations (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Collisions and Entrapment Improved Safety (<1 month) 

 Electrical Hazards Improved Safety (<1 month) 
 Fire Improved Safety (<1 month) 
 Structural Collapse and Falling Elements Improved Safety (<1 month) 
 Recommendation Figure 

Renovation to residential homes should be completed in 
accordance with the requirements of the National Building 
Code of Canada.  The work should be completed by skilled 
trades experienced with residential construction. 
Renovations should be completed as soon as possible, and 
should not be left unfinished for extended periods of time. 
Renovations which alter the structural components of the 
building should be completed under the direction of a 
structural engineer. 
Renovated areas of the home should be cleaned and made 
safe at the end of each work day. Electrical systems in the 
area of the work should be turned off to reduce the risk of 
electrical hazards. 
Renovations should be carefully planned to ensure that the 
required materials are available and that there are sufficient 
funds to complete the project. 

 
Planning a Renovation (Canadian Home Builders’ 
Association, 2020) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9. 

Supporting Documents 
2. Canadian Home Builders’ Association (2020). Renovating. 
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A-3.8 Insulation 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Defective Insulation 

Deficiency Description Deficiency Photo 
Exposed insulation in the home, including the following 
areas: 

• Exposed insulation at incomplete renovations 
• Exposed insulation from drywall damage 
• Exposed insulation where window and door casing 

is missing 
The majority of the insulation used in homes is fiberglass 
batt insulation.  Exposed insulation fibers can be hazardous 
to occupant health. 
Exposed insulation typically means that the vapour barrier is 
damaged or missing, allowing air infiltration into the wall 
cavity, which can lead to condensation, dampness, and 
mould growth. 
 

 
Exposed Insulation (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Excess Cold / Excess Heat Improved Health (1-3 months) 
 Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

Fiberglass insulation can irritate the skin, the eyes and the 
lungs. Exposed insulation allows air and vapour infiltration 
into the wall cavity, thereby reducing the effectiveness of the 
insulation and providing conditions for the development of 
condensation, which can lead to dampness and mould 
growth. 
Fiberglass insulation in the occupied areas of the home 
should be covered by a vapour barrier material in exterior 
wall assemblies. 
Fiberglass used on the interior wall for sound attenuation 
should be enclosed in the wall assembly by the gypsum wall 
board. 
Proper protective equipment, as recommended by the 
manufacturer,  must always be worn when working with 
fiberglass insulation. 

 
Insulation Materials and Safety Gear (Natural 
Resources Canada, 2012b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9.25. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
3. CertainTeed Insulation (2011). Fiber Glass Insulation Installation Basics. 
4. Natural Resources Canada (2012b). Keeping the Heat In. 
5. Robinson (2015). Fiberglass Insulation and School Health. 
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A-3.9 Door & Window Casings 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Defective Door and Window Casings 

Deficiency Description Deficiency Photo 
Damaged and missing window and door casing (trim) is a 
common occurrence in First Nations homes.  In many cases, 
the exterior doors or windows are replaced, but the casings 
are never re-installed or replaced. 
The purpose of the interior casing (trim) is mainly aesthetic, 
designed to cover the rough opening gap between the 
door/window frame the wall framing.  The trim also conceals 
the building materials that are installed in the rough opening 
gap to protect them from damage. 

Missing Door Casing (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Functionality Improved Functionality (3-6 months) 

 Durability Improved Durability (6-12 months) 
 Recommendation Figure 

Prior to installing the interior casing (trim), ensure that the 
rough opening gap is fully sealed with a thermal barrier, air 
barrier, and vapour barrier. 
Once the gap is fully sealed, the interior trim can be 
installed.  Pre-primed wood trim is commonly used for 
interior trim.  Solid wood materials are preferred over MDF 
and particle board, as they are more durable and less prone to 
moisture damage. 
Once the trim is installed, the joints can be sealed and the 
trim can be painted. 

 
Door/Window Trim and Caulking (Natural 
Resources Canada, 2012b) 

Applicable Code Clause 
• National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.7. 

Supporting Documents 
• Bliss (2006). Best Practices Guide to Residential Construction. 
• Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
• Natural Resources Canada (2012b). Keeping the Heat In. 
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A-3.10 Interior Walls 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Interior Wall Water Staining and Damage 

Deficiency Description Deficiency Photo 
Water damaged interior walls are common in bathrooms 
around tubs, showers, toilets and sinks as well as in kitchens 
under sinks.  The water damage can be a result of 
condensation, plumbing leaks, plumbing fixture overflow, 
condensation, high interior humidity, or occupant splashing. 
Interior moisture issues can be related to the quality of the 
building materials and systems, as well as occupant use and 
care. Water damage can lead to mould which can be 
hazardous to occupant health. 

 
Interior Wall Water Damage Behind Toilet (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Recommendation Figure 
Sources of interior moisture should be investigated and 
controlled to prevent dampness and mould growth. The 
following are some key considerations when selecting 
building materials and systems to resist wall water damage: 

• Install high energy-efficient windows to reduce 
condensation. 

• Provide ventilation systems and dehumidifiers to 
remove moist air from the home. 

• Use materials that can withstand exposure to 
moisture such as mold resistant gypsum board. 

• Ensure continuity of the building envelope. 
The following action is recommended when moisture issues 
are discovered: 

• Find the source of the moisture. 
• Take corrective action to eliminate the source of 

the moisture. 
• Dry out any materials that have been affected by 

moisture.  If they cannot be dried within 24 hours, 
they should be discarded. 

• Repair/replace any moisture-damaged materials. 
• Monitor to ensure that the moisture issue has been 

corrected. 

 
Examples of Sources of Moisture in the Home 
(Natural Resources Canada, 2012b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.25. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing. 
3. Health Canada (2014). Addressing moisture and mould in your home. 
4. Natural Resources Canada (2012b). Keeping the Heat In. 
5. Safe Work Manitoba (2015). Investigation, Assessment and Remediation of Mould in Workplaces. 
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A-3.11 Interior Floors 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Interior Floor Water Staining and Damage 

Deficiency Description Deficiency Photo 
Water damage of the interior floor is a common occurrence 
in bathrooms and kitchens around plumbing fixtures such as 
sinks, sowers, tubs, and toilets.  The water damage can 
deteriorate the floor finishes and, if left unrepaired, can 
cause structural damage to the floor sheathing and floor 
framing system.  The water damage can also lead to mould 
growth. 
Interior moisture issues can be related to the quality of the 
building materials and systems, as well as  to occupant use 
and care. Water damage can lead to mould which can be 
hazardous to occupant health. 

 
Interior Floor Water Damage Behind Toilet (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Recommendation Figure 
Sources of interior moisture should be investigated and 
controlled to prevent dampness and mould growth. The 
following are some key considerations when selecting 
building materials and systems to resist floor water damage. 

• Install continuous sheet vinyl flooring with fully 
welded seams and an integral cove base that 
extends up the walls to contain water spillage. 

• Select moisture-resistant materials, such as 
plywood instead of particle board. 

• Use high quality plumbing fixtures, taps, and 
faucets to reduce the likelihood of plumbing leaks. 

The following action is recommended when water damage 
issues are discovered: 

• Find the source of the moisture. 
• Take corrective action to eliminate the source of 

the moisture. 
• Dry out any materials that have been affected by 

moisture.  If they cannot be dried within 24 hours, 
they should be discarded. 

• Repair/replace any moisture-damaged materials. 
• Monitor to ensure that the moisture issue has been 

corrected. 

 
Examples of Sources of Moisture in the Home 
(Natural Resources Canada, 2012b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.25. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing. 
3. Health Canada (2014). Addressing moisture and mould in your home. 
4. Natural Resources Canada (2012b). Keeping the Heat In. 
5. Safe Work Manitoba (2015). Investigation, Assessment and Remediation of Mould in Workplaces. 
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A-3.12 Baseboards 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Defective Baseboards 

Deficiency Description Deficiency Photo 
Missing baseboards expose the bottom of the wall and floor 
joint, which makes housekeeping difficult and reduces 
protection against damage for the base of the wall. 

 
Missing Baseboards (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 

 Functionality Improved Functionality (3-6 months) 
 Durability Improved Durability (6-12 months) 
 Recommendation Figure 

Baseboards are typically made from solid or finger-jointed 
wood or from medium density fiberboard (MDF).  MDF is 
more prone to swelling and damaged 
 from exposure to moisture.  Solid wood is recommended for 
increased durability.  Solid wood should be smooth and free 
from knots.  Baseboards are commonly finished with a paint 
or stain finish. 
Prior to installation of baseboards on exterior walls, ensure 
that the bottom plate of the wall framing is air sealed to the 
floor sheathing. 

 
Illustration of Baseboard (Floor Moulding) (Canada 
Mortgage and Housing Corporation, 2013) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.30. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
3. Natural Resources Canada (2012b). Keeping the Heat In. 
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A-3.13 Basement Water Damage 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Basement Water Damage 

Deficiency Description Deficiency Photo 
Water infiltration and basement water damage is not 
uncommon in many First Nations housing basements. 
In some cases, the lower portion of the basement wall 
gypsum board and insulation are removed and not replaced.  
Black water stains on wood studs is an indication that water 
damage that can lead to mould growth. 

 
Basement Water Damage (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Recommendation Figure 
Water infiltration and basement water damage can lead to 
dampness and mould growth.  Immediate action is 
recommended, since mould can begin to grow within 48 
hours.  If there is visible mould, it needs to be removed. 
Basement moisture is often related to exterior grading and 
drainage issues, including deficiencies with downspouts and 
sump  pump discharge hoses. 
The following should be considered to protect against water 
infiltration into the basement. 

• Ensure positive site grading away from the 
building. 

• Provide a foundation waterproofing system and 
drainage mat. 

• Provide a sump pit, pump, and weeping tile system 
with under-slab drainage. 

• Ensure that eavestrough, downspouts, and 
extensions are directing water away from the 
building. 

• Ensure that sump pump discharge is directing 
water away from the building. 

• Ensure that proper window well drainage is 
provided. 

 
Illustration of Window Well Drainage (Canada 
Mortgage and Housing Corporation, 2013) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.30. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
3. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing. 
4. Health Canada (2014). Addressing moisture and mould in your home. 
5. Natural Resources Canada (2012b). Keeping the Heat In. 
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A-3.14 Tub & Shower Tile 
ARCHITECTURAL 
Interior Finishes  

Deficiency 
Tub and Shower Tile Damage 

Deficiency Description Deficiency Photo 
Broken and missing tub and shower tiles are common in 
many First Nations homes.  If left unrepaired, this can allow 
significant amounts of water to infiltrate behind the tub and 
into the wall and floor systems, resulting in dampness and 
mould. 
Tile wall finishes are common in wet areas like baths, 
showers, and kitchen backsplashes.  Tile wall finishes are 
durable and resist moisture well; however, they require 
regular cleaning and maintenance. 

 
Tub and Shower Tile Damage (Photo provided by 
the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 
 Functionality Improved Functionality (3-6 months) 
 Durability Improved Durability (6-12 months) 
 Recommendation Figure 

The following should be considered when incorporating tile 
walls. 

• Always provide a moisture resistant backer board 
(moisture-resistant gypsum, cement boards, 
fiberglass board) and waterproofing membrane 
behind wall tile. 

• Wall tiles should be full height over baths and 
showers. 

• Ceramic and porcelain tiles are more economical 
and easier to maintain than stone tiles. 

• Seal all joints with a mould-resistant sealant. 
• Seal all grout lines. 

Acrylic and fiberglass shower and tub surrounds are not very 
abuse-resistance and are not recommended. 
TIPS 

ü Clean and dry tile wall surfaces regularly. 
ü Remove and replace deteriorated sealant. 

 
Cleaning Tile Wall Surface (Canada Mortgage and 
Housing Corporation, 2015) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.30. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
3. Canada Mortgage and Housing Corporation (2015). Moisture and Air: A Guide for Understanding and 

Fixing Interior Moisture Problems in Housing. 
4. LaPointe Architects (2017). First Nations Sustainable Development Standards (FNSDS). 
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S-1.1 Basement Floor 
STRUCTURAL 
Foundation  

Deficiency 
Basement Concrete Floor Cracks 

Deficiency Description Deficiency Photo 
Cracking is commonly observed in basement concrete floor 
slabs that are supported on grade.  The slabs are subject to 
differential movement as a result of volumetric changes in 
the moisture content underlying supporting soils, which can 
cause them to shrink or swell. 
Concrete basement floor slabs are not commonly reinforced 
and the cracks can allow the slab to shift, creating a tripping 
hazard or a sharp edge that can result in foot injuries. 

 
Cracking of the Basement Concrete Floor Slab 
(Photo provided by the University of Manitoba 
Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Falls Improved Safety (<1 month) 

 Collisions and Entrapment Improved Safety (<1 month) 
 Recommendation Figure 

The performance of the concrete slab-on-grade can be 
improved by the following. 

• Ensure a minimum thickness of 100 mm of 
concrete. 

• Provide a minimum level of reinforcing steel 
(10M @ 450 mm on center each way for a 100 
mm thick slab) to control cracking. 

• Provide a minimum 150 mm thick, well 
compacted, granular base under the slab. 

• Place the slab on undisturbed native soil.  Remove 
and replace any soft or silty soil. 

• Provide perforated under-slab weeping tile to 
control moisture below the slab. 

TIPS 
ü Ensure the exterior grade is sloped away from the 

building. 
ü Ensure the sump pump system is operational and 

water is discharged away from the foundation. 
ü Seal all cracks to prevent the ingress of air, 

moisture, and radon gas. 

 
Reinforced Concrete Slab-on-Grade (Reinforcing 
Steel Institite of Canada, 1995) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.16. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
3. Reinforcing Steel Institite of Canada (1995). Reinforcing Steel in Slabs-on-Grade. 
4. Swinton and Kesik (2008). Site Grading and Drainage to Achieve High-Performance Basements. 

  



 B-52 

S-1.2 Foundation Walls 
STRUCTURAL 
Foundation  

Deficiency 
Foundation Wall Cracks 

Deficiency Description Deficiency Photo 
Vertical, diagonal, and horizontal cracking of the concrete 
foundation walls and grade beams is common in First 
Nations housing.  
Foundation walls and grade-beam cracking could be 
evidence of a much larger overall structural concern that 
could result in structural collapse or falling elements. 
The foundation wall and grade-beam cracking can also result 
in water infiltration that can lead to dampness and mould 
growth, as well as air infiltration that can lead to excess 
cold/excess heat in the interior of the home.   

 
Cracking of the Concrete Foundation wall (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Structural Collapse and Falling Elements Improved Safety (<1 month) 

 Dampness and Mould Growth Improved Health (1-3 months) 
 Excess Cold / Excess Heat Improved Health (1-3 months) 
 Recommendation Figure 

Foundation wall and grade-beam cracking should be 
investigated by a qualified Structural Engineer to determine 
the cause of the damage. 
Part 9 of the 2015 National Building of Canada prescribes 
minimum levels of reinforcement for small residential 
buildings.  These levels of reinforcement may not be suitable 
for all soil types and conditions throughout Canada.  These 
levels also consider that the foundation walls are fully 
drained and that there is no hydrostatic pressure on the 
foundation walls.  Higher levels of reinforcement will 
improve the performance of the foundation walls and may be 
required in certain soil conditions. 
The performance of the foundation systems is highly 
dependent on the waterproofing and foundation drainage 
systems.  All below-grade foundation walls are 
recommended to be waterproofed and should contain a 
drainage mat to promote drainage to the weeping tile 
systems.  A sump pump and weeping tile system is required 
to control water around the building foundation. 

 
Foundation Wall Waterproofing and Drainage 
System (Natural Resources Canada, 2012b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.15. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
3. Natural Resources Canada (2012b). Keeping the Heat In. 
4. Swinton and Kesik (2008). Site Grading and Drainage to Achieve High-Performance Basements. 
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S-1.3 Water Stains & Efflorescence 
STRUCTURAL 
Foundation  

Deficiency 
Water Stains and Efflorescence 

Deficiency Description Deficiency Photo 
Water stains and efflorescence on the concrete slab on grade 
can be related to a variety of sources, including: 

• washing machine leaks or overflows, 
• plumbing leaks, 
• foundation wall water infiltration, and 
• sump pump discharge piping leaks. 

Water stains and efflorescence are signs of dampness and 
could lead mould growth. 

 
Water Stains Around the Sump Pit (Photo provided 
by the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Recommendation Figure 
Interior sources of water such as washing machine leaks, 
plumbing leaks, and sump-pump discharge pipe leaks should 
be investigated and repaired immediately to prevent water 
damage, dampness, and mould growth. 
Sources of water infiltration through the foundation should 
also be investigated and repaired.  Common areas of concern 
are basement windows, window wells, concrete form tie 
locations, and foundation wall cracks. 
Foundation water infiltration should always be repaired from 
the exterior to prevent water from entering the foundation 
wall and causing deterioration over time.  This may require 
excavation of the soil from around the home. 
Proper site grading and drainage is a key element in the 
prevention of water infiltration through the foundation wall.   
TIPS 

ü Ensure the exterior grade is sloped away from the 
building. 

ü Ensure the sump pump system are operational and 
water is discharged away from the foundation. 

ü Provide foundation waterproofing, drainage mat 
and free-draining backfill, capped with a layer of 
impermeable clay to protect against foundation 
moisture. 

 
Sump Pump System Components (Canada 
Mortgage and Housing Corporation, 2008b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.14. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
3. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
4. Swinton and Kesik (2008). Site Grading and Drainage to Achieve High-Performance Basements. 
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S-2.1 Wood Floor Framing 
STRUCTURAL 
Structure  

Deficiency 
Water Stained Wood Floor Framing 

Deficiency Description Deficiency Photo 
Water damage wood floor joists and sheathing is often 
related to plumbing leaks. Water-damaged wood members 
can support the growth of mould, which is considered to be a 
health hazard to the residents. 
Water-damaged floor-framing components are considered to 
be a structural concern that can affect the safety of the 
occupants. 
It is important to protect wood from exposure to moisture to 
prevent deterioration and rot.  A moisture meter can be used 
to measure the moisture content (MC) of the wood. Wood 
used in construction is commonly surfaced dry (S-DRY) or 
kiln dried (KD) and has a MC of 19%.  Wood used indoors 
will eventually stabilize at a MC of 8-14%, depending on the 
interior temperature and humidity conditions. Wood reaches 
the fibre saturation point at a MC of 28%, at which point the 
wood can begin to decay. 

 
Water Damaged Wood Floor Joists and Sheathing 
(Photo provided by the University of Manitoba 
Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Structural Collapse and Falling Elements Improved Safety (<1 month) 
 Recommendation Figure 

Upon discovery of wet wood framing, do the following. 
• Remove the water source and any standing water. 
• Expose the wood to the air. 
• Use fans to circulate the air. 
• Provide heat. 
• Run a dehumidifier. 

Dimensional wood framing can likely be salvaged if it does 
not have any rot, has a MC under 28%, and can be dried 
back to a moisture content of 15% or lower. Plywood, 
oriented-strand board (OSB), and particle board cannot 
typically be salvaged and should be replaced.  If the wood 
has experienced rot or decay, it should be removed and 
replaced.   

 
Drying Out Wet Wood Framing (Canada Mortgage 
and Housing Corporation, 2017b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.23. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2017b). Mould in Housing: Information for First Nation 

Housing Managers. 
3. Canadian Wood Council (2000). Moisture and Wood-Framed Buildings. 
4. Federal Emergency Management Agency (2005). Initial Restoration for Flooded Buildings. 
5. Wang (2016). Guide for On-site Moisture Management of Wood Construction. 
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S-2.2 Structural Alterations 
STRUCTURAL 
Structure  

Deficiency 
Incomplete Structural Alterations 

Deficiency Description Deficiency Photo 
It is not uncommon in many First Nations homes to see 
interior walls only partially removed leaving exposed studs, 
nails, and wiring which can be a safety hazard to the 
occupants. 
Partially removed walls can create hazards for the occupants, 
including structural collapse and falling elements, collision 
and entrapment, falls, and electrical and fire hazards from 
exposed electrical wiring and devices. 

 
Partially Removed Interior Wall with Exposed Nails 
and Wiring (Photo provided by the University of 
Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Collisions and Entrapment Improved Safety (<1 month) 

 Structural Collapse and Falling Elements Improved Safety (<1 month) 
 Falls Improved Safety (<1 month) 
 Electrical Hazards Improved Safety (<1 month) 
 Fire Improved Safety (<1 month) 
 Recommendation Figure 

A qualified professional engineer should always be 
consulted prior to the removal of any interior partition walls 
to ensure they are not load-bearing. 
Structural alterations should not be started unless all the 
required materials and resources are available to complete 
the work.  Structural alterations should never be left partially 
completed. 
The area of work should be cleaned and secured, at the end 
of each work day, to reduce the health and safety hazards.  
People involved in the work should always wear personnel 
protective equipment (PPE). 

 
Illustration of Load-Bearing Wall (wikiHow, 2019) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.23. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
3. wikiHow (2019). How to Remove Interior Walls. 
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S-2.3 Sloped Floors 
STRUCTURAL 
Structure  

Deficiency 
Sloped and Uneven Floors 

Deficiency Description Deficiency Photo 
Sloped and un-level main floors are common in the main 
floor over the center beam as a result of differential 
movement of the foundations.  The exterior foundation along 
the perimeter of the home is subject to more movement 
(heave and settlement) than the interior foundations, since 
the supporting soils are subject to moisture content changes 
and the effects of freezing and thawing. 
The center beam is normally supported by adjustable steel 
columns (teleposts) that allow the height of the main floor 
beams to be adjusted to accommodate movements in the 
home’s foundations. 
Sloped and uneven floors can be a fall hazards for the 
residents.  Sloped floors typically result from differential 
movement in the building foundation, which can create 
structural collapse and falling element hazards if adjustments 
are not made.  High stresses can develop over the telepost 
when differential foundation movement occurs. 

 
Hump in the Main Floor Over Main Floor Beam 
(Photo provided by the University of Manitoba 
Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Falls Improved Safety (<1 month) 

 Structural Collapse and Falling Elements Improved Safety (<1 month) 
 Recommendation Figure 

The teleposts should be reviewed every 2 to 4 months to 
ensure that they are still tight and providing proper support 
for the floor beam.  The main floor beam should also be 
reviewed to determine if it is still level.  This can be done 
with a string line, or a laser level.  If the floor beam is not 
level, the teleposts should be adjusted as best possible to 
level the floor beam. 
Telepost adjustments should be made in small increments of 
one-quarter turn per day to allow the structure to adapt and 
to reduce the risk of cracking of the interior finishes. 

 
Telepost Supporting Main Floor Beam (Canada 
Mortgage and Housing Corporation, 2008b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.17. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
3. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
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S-2.4 Damaged Ceiling 
STRUCTURAL 
Structure  

Deficiency 
Damaged or Cracked Ceiling Finishes 

Deficiency Description Deficiency Photo 
Cracking and damaged ceiling finishes may be present in 
some of the homes.  The damage may be limited to the 
drywall falling away from the roof framing, or there could 
be structural damage to the roof faming system.  This 
deficiency presents a risk of structural collapse and falling 
elements. 

 
Cracked and Damaged Ceiling Finish (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Structural Collapse and Falling Elements Improved Safety (<1 month) 

 Recommendation Figure 
This situation presents a safety risk due to falling elements 
and requires immediate attention. The loose pieces of the 
ceiling finish should be carefully removed to prevent them 
from falling. Once these pieces are removed, the roof 
framing should be inspected by a qualified engineer or 
contractor to determine if there are any structural concerns. 
If no structural concerns are present, the ceiling finishes can 
be repaired. Ensure that the vapour barrier is continuous and 
not damaged prior to repairing the ceiling finish.  The 
repaired ceiling finishes should be secured to the roof 
framing with drywall screws. 
Sag-resistant gypsum board is recommended for ceilings, 
and mould-resistant gypsum board is recommended for 
ceiling in wet areas such as kitchens and bathrooms. 
The attic space should be reviewed to investigate for roof 
leaks or areas of low insulation that may result in the 
formation of condensation on the ceiling finishes. 
Install gypsum board ceiling finishes in accordance with 
manufacturer’s written instructions. 

 
Options for Gypsum Board Orientation (CGC 
Incorporated, 2014)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.29. 

Supporting Documents 
2. Bliss (2006). Best Practices Guide to Residential Construction. 
3. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 
4. CGC Incorporated (2014). How to Install Gypsum Drywall Panels. 
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S-3.1 Exterior Deck & Stairs 
STRUCTURAL 
Exterior Decks & Stairs  

Deficiency 
Deteriorated Wood Deck Framing 

Deficiency Description Deficiency Photo 
Rotten and deteriorated wood framing in exterior decks and 
stairs are not in compliance with the requirements of Part 9 
of the National Building Code.  These include,  

• missing handrails and guardrails, 
• non-compliant balusters, 
• missing bracing, 
• missing foundations, and 
• improper stairs (width, rise, run and treads). 

Missing entrance stairs and landings makes it unsafe for 
egress in the event of an emergency. 

 
Rotten Wood Framing and Collapsed Landing 
(Photo provided by the University of Manitoba 
Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Falls Improved Safety (<1 month) 

 Structural Collapse and Falling Elements Improved Safety (<1 month) 
 Collisions and Entrapment Improved Safety (<1 month) 
 Recommendation Figure 

Exterior deck and stair materials need to be durable to 
withstand the exposure to the sun, rain, snow, ice, and 
everyday use.  Pressure-treated (PT) wood is the most 
common exterior framing material, as it is affordable and 
readily available.  Pressure-treated wood is treated with 
alkaline copper quaternary (ACQ). 
Pressure-treated wood requires regular maintenance and 
must be stained or sealed to reduce cupping, checking, 
warping, splitting, and fading. 
The treatment used in PT lumber is corrosive to metal 
fasteners. Ceramic screws and hot-dip galvanized metal 
hangers and accessories must be used with pressure-treated 
lumber. 
Special attention is required as to how where the deck is 
secured to the house.  This is a common area for 
deterioration and rot to occur, weakening the support of the 
deck/stair. 

 
Deck Ledger Detail for Proper Drainage (Bliss, 
2006)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.23. 

Supporting Documents 
2. Bliss (2006). Best Practices Guide to Residential Construction. 
3. Canada Mortgage and Housing Corporation (2013). Canadian Wood-Frame House Construction. 

  



 B-61 

 

M - MECHANICAL GUIDELINES 
 
 
 

 
  

M
Mechanical 
Guidelines



 B-62 

 

M1 – Heating Ventilation and Air Conditioning 
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M-1.1 Heat Recovery Ventilator 
MECHANICAL 
HVAC  

Deficiency 
Defective Heat Recovery Ventilator 

Deficiency Description Deficiency Photo 
Heat Recovery Ventilators (HRV) are common in First 
Nations housing.  The following defects were common with 
the HRVs: 

• HRVs are not plugged-in. 
• Ductwork is damaged or not connected. 
• Filters are plugged or missing. 
• Filters are installed backwards. 
• Units are dirty or clogged. 

Heat recovery ventilators require regular maintenance and 
cleaning to keep them operating efficiently.  They are part of 
the building’s ventilation system and must be properly 
operated and maintained. Poor indoor air quality, reduced 
comfort, and moisture problems may develop if the HRV is 
not operated and maintained properly. Proper operation and 
maintenance of the HRVs is critical. 

 
Inside of HRV Clogged With Grass and Dirt (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Recommendation Figure 
The following is a list of the recommendations for 
maintenance of an HRV unit (always disconnect the 
electrical power before serving the system). 

1. Clean or replace the filter every 1 to 3 months. 
2. Clean the exterior intake and exhaust vents for 

obstructions every 1 to 3 months. 
3. Clean the heat exchanger core every 6 months. 
4. Clean the condensate drain and pan every 6 

months. 
5. Service the fans every 3 to 6 months. 
6. Clean the grilles and inspect the ductwork 

annually. 
7. Arrange for annual servicing by a qualified 

professional. 
Always consult the manufacturer’s written instructions for 
information specific to the make and model of the HRV in 
the home. 

 
Example of a Filter in an HRV (Natural Resources 
Canada, 2012a)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.32. 

Supporting Documents 
2. Bliss (2006). Best Practices Guide to Residential Construction. 
3. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
4. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
5. Canada Mortgage and Housing Corporation (2017a). Heat Recovery and Energy Recovery Ventilators: A 

Guide for Property Managers. 
6. Natural Resources Canada (2012a). Heat Recovery Ventilators. 
7. Natural Resources Canada (2012b). Keeping the Heat In. 
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M-1.2 Grills and Registers 
MECHANICAL 
HVAC  

Deficiency 
Defective Grilles and Registers 

Deficiency Description Deficiency Photo 
Deficiencies related to the interior wall grilles and floor 
registers include, 

• missing grilles and registers, 
• dirty grilles and registers, and 
• damaged grilles and registers. 

Missing and damaged grilles can be trip and fall hazards.  
The exposed metal edges of the duct work can be a collision 
hazard resulting in foot injuries. Missing and damaged 
grilles also affects the cleanliness of ductwork. 

 
Missing Floor Grille (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Collisions and Entrapment Improved Safety (<1 month) 

 Falls Improved Safety (<1 month) 
 Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 
 Recommendation Figure 

To reduce the frequency of missing grilles and registers, 
consider fastening grilles and registers in place with screws.  
If screwed in place grilles and registers continue to go 
missing, consider using tamper-proof (Torx) screws to 
secure the grilles. 
Floor registers should be kept clean of debris and should not 
be blocked by furniture or other household items. 
Damage to grilles can occur because point loads (e.g., chair 
legs) exceed the structural strength of the grille.  If this is a 
common problem, consider specifying 
commercial/institutional-grade floor grilles in high-traffic 
areas where high loading or impact may occur. 

 
Example of a Heavy-Duty Floor Register with 
Integral Damper and Mounting Holes (Truaire 
Registers & Grilles, 2020) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.33. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
3. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
4. Truaire Registers & Grilles (2020). Floor Registers. 
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M-1.3 Kitchen Range Hood 
MECHANICAL 
HVAC  

Deficiency 
Defective Kitchen Exhaust Fan 

Deficiency Description Deficiency Photo 
Deficiencies related to the exhaust range-hood exhaust fans in 
First Nations homes include, 

• missing light bulbs, 
• smoke or fire damage, 
• exhaust fans that are not functioning, 
• missing covers, and  
• missing filters. 

Defective kitchen exhaust fans can affect the indoor air 
quality and result in moisture build-up that can lead to 
dampness and mould.  Exposed electrical wiring is considered 
an electrical hazard. 
The functionality of range-hood exhaust fans is problematic in 
all housing.  Range hood fans are not connected to the fresh-
air intake and, therefore, can create a negative pressure in the 
home during operation.  The negative pressure can result in 
air infiltration into the home and backdrafting of combustion 
appliances, such as woodstoves. 

 
Damaged Range Hood Exhaust Fan (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Domestic Hygiene, Pests, and Refuse Improved Safety (<1 month) 
 Electrical Hazards Improved Safety (<1 month) 
 Recommendation Figure 

When possible, it is recommended that kitchen exhaust be 
provided using an exhaust grille located in the kitchen, away 
from the range, exhausted by the HRV system. This system 
ensures that the home pressurization remains balanced. 
In homes with existing range hoods, it is recommended that 
units have a low noise rating, energy-efficient fan, LED 
lights, sound insulation, anti-vibration mounts, and duct 
connections, and be made of non-corrosive materials such as 
stainless steel or aluminum. 
Range fans that exhaust directly to the outdoors are more 
effective than recirculating range hoods with carbon filters. 
Recirculating fans capture some of the grease, but do not 
remove moisture or heat.  Grease can coat the carbon filter 
making the it ineffective. 
TIPS 

ü Clean and replace grease filters and traps 
frequently. 

 

 
Examples of Exhaust Systems at Moisture Sources 
(Canada Mortgage and Housing Corporation, 
2008b)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.32. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
3. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
4. Canada Mortgage and Housing Corporation (2011b). The Importance of Bathroom and Kitchen Fans. 
5. Health Canada (2018). Ventilation and the Indoor Environment. 
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M-1.4 Ductwork 
MECHANICAL 
HVAC  

Deficiency 
Defective Ductwork 

Deficiency Description Deficiency Photo 
Deficiencies related to the heating and ventilation ductwork 
include, 

• missing ductwork, 
• disconnected ductwork, 
• dirty ductwork, 
• blocked ductwork, and  
• damaged ductwork. 

Deficiencies associated with the ductwork can affect the 
indoor air quality in the home and can result in moisture 
build-up that can lead to dampness and mould.  The 
distribution of warm or cool air can also be affected by 
faulty ductwork.  

Disconnected Ductwork (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Excess Cold / Excess Heat Improved Health (1-3 months) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

Disconnected and damaged ductwork is an indication that 
the original installation was deficient or that the ductwork 
has been subjected to damage since construction.  For new 
construction, ensure that, in as much as is practical, 
ductwork is not located in areas where it will interfere with 
traffic, that it is properly supported, and that all joints and 
junctions are properly secured and mechanically fastened.  
Where ductwork is to be located in places where it may 
interfere with traffic, heavier gauge materials should be 
used, or alternatively, formwork should be constructed 
around the ductwork to protect it. 
Proper maintenance of the heating system, including 
changing filters on a regular basis, is recommended to keep 
the ductwork clean and to improve indoor-air quality.  
Furnace filters should be replaced every 2-3 months, and 
interior ductwork should be cleaned professionally every 5 
years. 
 

 
Example of an Interior Ductwork Layout (Canada 
Mortgage and Housing Corporation, 2008b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.32 and 

9.33. 
Supporting Documents 

2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
3. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
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M-1.5 Bathroom Exhaust Fan 
MECHANICAL 
HVAC  

Deficiency 
Defective Bathroom Exhaust Fans 

Deficiency Description Deficiency Photo 
Bathroom exhaust fans that are not operational or have 
missing fan covers are common in First Nations homes. 
Bathroom exhaust fans are critical for removing warm humid 
air and moisture from the bathroom during bathing and 
showering. Defective exhaust fans can result in dampness 
and mold growth. 

 
Bathroom Exhaust Fan not Functioning and Missing 
Cover (Photo provided by the University of 
Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Electrical Hazards Improved Safety (<1 month) 
 Recommendation Figure 

Low-quality exhaust fans can be noisy and ineffective at 
exhausting air from the bathroom.  In new homes, it is 
recommended that the exhaust for the bathroom be provided 
via an exhaust grille located in the bathroom and connected 
to the HRV system. A control switch for the exhaust fan that 
serves the bathroom must be located in the bathroom.  The 
switch should have the ability to turn the exhaust system into 
high speed for a period of 20, 40, or 60 minutes. 
In existing homes with dedicated bathroom exhaust, the 
exhaust fan should be located as close to the source of the 
moisture as possible. Many people won’t use fans that are 
noisy.  It is recommended that high quality, quiet fans are 
installed.  The fan should be on its own electric timer switch 
independent of the bathroom lighting.  This allows the fan to 
remain on and continue to exhaust the air, once the occupant 
has left the room and turned off the lights. 
 

 
Timer for Bathroom Exhaust Connected to HRV 
System (Photo provided by Patrick Gloux)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.32. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
3. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
4. Canada Mortgage and Housing Corporation (2011b). The Importance of Bathroom and Kitchen Fans. 
5. Health Canada (2018). Ventilation and the Indoor Environment. 
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M-1.6 Exterior Wall Vents 
MECHANICAL 
HVAC  

Deficiency 
Defective Exterior Wall Vents 

Deficiency Description Deficiency Photo 
Deficiencies related to the exterior wall vents include 

• missing wall vents/caps, 
• damaged wall vents/caps, 
• dirty vent screens, 
• broken screens, and  
• blocked vents. 

Residential-grade wall vents and hoods (e.g., HRV intake 
hoods, drier vents, and exhaust fan outlets) are usually very 
light-weight construction and often made of plastics that are 
brittle in cold weather and degrade in sunlight.  They are also 
often held in place by a friction fit, located at low levels in 
high traffic areas where they are subject to being impacted 
and damaged.   
 

 
Damaged and Blocked Exterior Wall Vents (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 
 Excess Cold / Excess Heat Improved Health (1-3 months) 
 Recommendation Figure 

For new construction, locate hoods on walls away from 
expected traffic ways but where they are easily accessed for 
routine inspection and cleaning.  For both new and 
replacement applications, consider specifying commercial- 
or institutional-grade hoods made of metal and consider 
installing protective cages over the hoods. 
Dirty vent screens indicate a lack of routine maintenance.  
Vent screens should be cleaned on a regular basis 
(recommended every 2 – 3 months when the furnace filter is 
changed). 
Vents blocked by insulation or towels are an indication that 
the vents are non-functional and are blocked to prevent 
intrusion of animals, birds, insects, or cold air.  Specifying 
more durable vents for new and replacement installations 
should reduce the frequency of this problem.   
Exhaust vents should have a 6 mm mesh rodent screen (not 
an insect screen). Dryer vents should have a proper working 
flapper (damper) and no screen, as it can collect lint and 
quickly clog. Intake bug screens can get clogged quickly and 
need to be cleaned frequently. 

 
Illustration of an Intake Hood (Canada Mortgage 
and Housing Corporation, 2008b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.32. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
3. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
4. Health Canada (2018). Ventilation and the Indoor Environment. 
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M-1.7 Air Conditioning Units 
MECHANICAL 
HVAC  

Deficiency 
Defective Air Conditioning Units 

Deficiency Description Deficiency Photo 
The majority of First Nations homes do not have central air 
conditioning (AC).  Small window-mounted air conditioning 
units are instead installed in some homes.  These units are 
often not properly installed.  For example, 

• improper supports are used for the AC unit, 
• AC unit is leaking water on exterior walls, or 
• The wall penetration is not sized for the unit. 

These deficiencies can lead to dampness and mould growth, 
as well as excess cold and excess heat.  An AC unit that is 
not properly mounted and secured can pose health and safety 
hazards. 

 
Improperly Installed Air-Conditioning Unit (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Excess Cold / Excess Heat Improved Health (1-3 months) 
 Structural Collapse and Falling Elements Improved Safety (<1 month) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

For new construction and when windows are replaced, 
consider specifying that the window in the bedrooms and a 
window in the living room have one panel of glazing that is 
replaced with a removeable insulated metal panel that can be 
cut to accommodate the air conditioning unit.  Require that 
the window supplier/installer provide AC support brackets 
and drip trays suitably designed and sized for the window 
openings. 
Always ensure that there is a dedicated receptacle near the 
window to power the AC unit. Select an energy efficient 
model that is large enough to cool the room it is installed in. 
 

 
Window With an Insulated Metal Panel and Support 
Tray to Accommodate an Air-Conditioning Unit 
(Photo provided by KGS Group)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.33. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
3. Natural Resources Canada (2016). Air Conditioning Your Home. 
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M-1.8 Chimney Pipe 
MECHANICAL 
HVAC  

Deficiency 
Defective Chimney Pipe 

Deficiency Description Deficiency Photo 
Damaged chimney piping, or disconnected chimney pipes 
left in place, or covered chimneys to prevent rain from 
entering the home are common deficiencies in First Nations 
housing. 

 
Bucket Covering Chimney Pipe (Photo provided by 
the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Carbon Monoxide and Fuel Combustion Improved Safety (<1 month) 

 Fire Improved Safety (<1 month) 
 Functionality Improved Functionality (3-6 months) 
 Excess Cold / Excess Heat Improved Health (1-3 months) 
 Dampness and Mould Growth Improved Health (1-3 months) 
 Recommendation Figure 

Abandoned chimneys should be deconstructed, at least down 
to the attic floor/top floor ceiling level, and the hole in the 
roof and hole in both the attic and the ceiling should closed 
up and sealed water and air tight.  If this cannot be done at 
the time the chimney is abandoned, the chimney should be 
capped at the top to prevent water, rodent, bird, and insect 
entry from above and the chimney should be plugged from 
below to prevent the development of condensation that can 
drip back into the home. 
Chimneys and stove pipes that are in use should be cleaned 
once a year. 
TIPS 

ü Maintenance and repair of chimneys are 
recommended to be completed by a Wood Energy 
Technology Transfer (WETT) certified contractor 
professional. 

 
Chimney in Good Condition (Photo provided by 
Patrick Gloux)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.33. 

Supporting Documents 
2. Canadian Council of Ministers of the Environment (2012). Code of Practice for Residential Wood 

Burning Appliances. 
3. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
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M-2.1 Leaking Pipe 
MECHANICAL 
Plumbing & Drainage  

Deficiency 
Leaking Pipes 

Deficiency Description Deficiency Photo 
Most plumbing problems that occur in the home are related 
to leaks or clogs in fixtures and pipes.  Plumbing leaks and 
clogs can lead to dampness and mould growth if not 
corrected immediately. 
Leaking plumbing fixtures also create a personal hygiene, 
sanitation, and drainage hazard. 

 
Disconnected Plumbing Drain Line (Photo provided 
by the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Personal Hygiene, Sanitation, and Drainage Improved Health (1-3 months) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

Occupants should be advised to routinely exercise the shut-
off valves (i.e., close and open them) on the supply lines 
serving toilets, sinks, and basins.  The valves should be fully 
closed and then fully opened to keep them functional.   
In new homes, locate water and waste piping where it is 
protected from damage. Use plumbing traps with drain plug 
for easy cleaning. 
Review plumbing pipe and drain regularly for small leaks 
and repair them as soon as possible to avoid larger problems 
in the future. If water from the sink drains slowly, it could 
mean that there is a clog.  Clean and remove clogs as soon as 
possible to prevent further build-up and overflow of the 
plumbing fixture. 
TIPS 

ü Do not dispose of hair, grease, or food down the 
drain. 

ü Chemical drain cleaners can be dangerous and 
pose a serious threats to the environment. 

 

 
Sink Plumbing Trap With Drain Plug for Cleaning 
(Canada Mortgage and Housing Corporation, 
2008a)   

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.31. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
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M-2.2 Sink Leaks 
MECHANICAL 
Plumbing & Drainage  

Deficiency 
Leaking Sink 

Deficiency Description Deficiency Photo 
Leaking sinks can lead to dampness and mould growth.  The 
deficiency is also a personal hygiene, sanitation, and 
drainage hazard. 

 
Leaking Sink (Photo provided by the University of 
Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Personal Hygiene, Sanitation, and Drainage Improved Health (1-3 months) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

Occupants should be advised to routinely exercise the shut-
off valves (i.e., close and open them) on the supply lines 
under sinks and basins.  The valves should be fully closed 
and then fully opened to keep them functional. 
In new housing and when replacing broken or leaking shut-
off valves, specify that all shut-off valves be ball valves. 
Leaking piping can be related to age, damage, or clogs.  
Inspect plumbing on a regular basis, and repair leaks as soon 
as they are discovered.  Clean piping and remove clogs as 
soon as they occur. 
 

 
Illustration of the Removal of the Plumbing Trap for 
Cleaning (Canada Mortgage and Housing 
Corporation, 2008a)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.31. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
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M-2.3 Faucets & Taps 
MECHANICAL 
Plumbing & Drainage  

Deficiency 
Defective Faucets and Taps 

Deficiency Description Deficiency Photo 
Faucet defects in the kitchen sinks, bathroom sinks, and bath 
tubs include, 

• missing or broken faucets and taps, 
• corroded faucets and taps, and 
• leaking faucets and taps. 

These deficiencies can lead to dampness and mould growth 
and is a personal hygiene, sanitation, and drainage hazard. 
Faucets typically leak because they have worn or cracked 
washers, seals, O-rings, or cartridges. 

 
Damaged Tub Faucet (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Personal Hygiene, Sanitation, and Drainage Improved Health (1-3 months) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

In high-occupancy houses, plumbing fixtures get 
proportionally more use than in low-occupancy houses, so 
they should be provided with more durable 
(commercial/institutional-grade), low-flow fixtures.  
Commercial/institutional-grade fixtures should be less prone 
to breakage and dripping, thus requiring less maintenance 
and reducing water demand and loads on sewer/septic 
systems.   
Corrosion and rust on faucets and taps are related to the 
quality of water supply.  Fixtures with a better grade of 
finish may be less prone to rust and corrosion.  Designers 
and housing authorities should seek guidance from plumbing 
suppliers regarding this issue.  In the absence of an 
economical alternative to current practice, routine faucet 
replacement may be warranted. 
Leaking faucets should be repaired or replaced as soon as 
leaks are discovered to prevent water damage, dampness, 
and mould growth. 
 

 
Illustration of the Components of a Ball Faucet 
(Canada Mortgage and Housing Corporation, 
2008a) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.31. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
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M-2.4 Water Pipe Condensation 
MECHANICAL 
Plumbing & Drainage  

Deficiency 
Condensation on Interior Water Piping 

Deficiency Description Deficiency Photo 
Condensation on the domestic cold water copper piping is 
common in housing. Condensation takes place when the 
surface of the piping reaches a temperature below the dew 
point.  The condensation drips on to the floor, damaging 
interior finishes, a situation which can lead to dampness and 
mould growth. 

 
Condensation on Copper Water Piping (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Recommendation Figure 
Insulate cold-water pipes with closed-cell foam insulation 
with self-sealing joints, or fully tape all seams and joints in 
the insulation with contractor’s sheathing tape or other 
approved vapour-barrier tape.  This will keep humid house 
air away from the cold surface of water supply pipes and 
prevent condensation. 

 
Closed-Cell Foam Pipe Insulation (Armacell, 2020) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.31. 

Supporting Documents 
2. Armacell (2020). How to Insulate Water Supply Pipes Like a Pro…and Why you Should. 
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M-2.5 Toilets 
MECHANICAL 
Plumbing & Drainage  

Deficiency 
Leaking Toilet 

Deficiency Description Deficiency Photo 
Many First Nations homes have damaged or leaking toilets 
which can lead to dampness and mould growth.  Deficient 
toilets are also considered to be a personal and domestic 
hygiene hazard. 

 
Leaking Toilet (Photo provided by the University of 
Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 
 Personal Hygiene, Sanitation, and Drainage Improved Health (1-3 months) 
 Recommendation Figure 

Toilets in high occupancy housing get proportionally more 
use than in low occupancy houses, so designers should 
specify durable (commercial/institutional-grade), water-
efficient toilets.  Commercial/institutional-grade toilets 
should be less prone to breakage and have longer lasting 
flush mechanisms, thus reducing maintenance requirements, 
water demand and loads on sewer/septic systems.   
Ensure the bathroom floor under the toilet is very flat and 
the subfloor materials are not prone to swelling when 
exposed to water.  If the floor is flat, the toilet base is less 
likely to crack, and the toilet won’t rock on its base and 
seals, reducing the likelihood of sewage and odors leaking at 
the wax flange seal. Leaking seals must be replaced 
immediately to prevent sewage leaks in the home. 
Occupants should be advised to routinely exercise the shut-
off valves (i.e., close and open them) on the supply lines 
serving toilets in order to keep them functional. 
If the toilet won’t flush and overflows, it likely has a clog 
that needs to be cleared using a plunger or toilet auger. A 
running toilet may need adjustment to the float or 
replacement of a worn flapper.  Insulated toilet tanks are 
recommended to prevent condensation. 

 
Internal Toilet Tank Components (Canada Mortgage 
and Housing Corporation, 2014)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.31. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
3. Canada Mortgage and Housing Corporation (2014). Household Guide to Water Efficiency. 
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M-2.6 Washing Machines 
MECHANICAL 
Plumbing & Drainage  

Deficiency 
Leaking Washing Machines 

Deficiency Description Deficiency Photo 
Washing machine plumbing leaks can cause water damage to 
flooring and other adjacent building finishes which can lead 
to dampness and mould growth. 

 
Leaking Washing Machine (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Personal Hygiene, Sanitation, and Drainage Improved Health (1-3 months) 
 Recommendation Figure 

Water leakage related to washing machine plumbing is not a 
building issue, but an equipment issue.  Internal washing-
machine leaks should be addressed by an appliance repair 
technician.  Leaks related to the water supply and drainage 
connections generally relate to improper installation, such as 
not including rubber washers at hose connections.  Ensure 
that connections have rubber washers and are tight-fitting. 
Flexible, non-burst stainless-steel braided hoses are 
recommended. 
To reduce damage to subfloors, use institutional grade, one-
piece floor (vinyl) covering in laundry rooms.  Consider 
installing a floor drain in the laundry room floor.  Turn the 
sheet flooring up at the edges and weld the seams to keep 
water out of the floor system.   
Provide exhaust from laundry rooms, controlled by a de-
humidistat, so that when water spills in the laundry room, 
ventilation will help dry the space. 

 
Stainless-Steel Braided Water Hoses (Think Tank 
Home, 2020) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.31. 

Supporting Documents 
2. Think Tank Home (2020). Washer Hoses: Everything You Need to Know. 
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M-2.7 Sump Pump 
MECHANICAL 
Plumbing & Drainage  

Deficiency 
Defective Sump Pump 

Deficiency Description Deficiency Photo 
Sump pump deficiencies include pump pits that are damaged 
or full of debris and sump pumps that are disconnected or 
not operational.  
Defective sump pump systems can result in the accumulation 
of water around the building foundation.  This can result in 
water infiltration that can lead to dampness and mould.  It 
can also result in high lateral earth pressure on the 
foundation walls and differential movement of shallow 
foundations. 

 
Sump Pit Full of Debris and Pump Missing (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Structural Collapse and Falling Elements Improved Safety (<1 month) 
 Recommendation Figure 

Sump pits are required by the National Building Code of 
Canada to have covers that resist removal.  These covers 
should be installed and secured (screwed in place) at all 
times to prevent the accumulation of debris.   
The sump pump system should be reviewed every 2 to 3 
months to ensure it is operating properly. The sump pump 
should not be unplugged and should operate year-round.  If 
the sump pump is not operating, it should be repaired or 
replaced immediately. 
Ensure sump-pump discharge piping is properly secured and 
isolated from vibrations. 
Install a discharge hose on the end of the sump-pump 
discharge piping to direct water away from the foundation.  
Remove the hose in the winter to prevent freezing and 
discharge the water onto a concrete splash pad that is sloped 
away from the building.   

Illustration of a Sump Pit and Pump System 
(Canadian Home Inspection Services, 2020) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.14. 

Supporting Documents 
2. Canadian Home Inspection Services (2020). Sump Pumps. 
3. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
4. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
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M-2.8 Bathtub 
MECHANICAL 
Plumbing & Drainage  

Deficiency 
Leaking Bathtub 

Deficiency Description Deficiency Photo 
Defective bathtub drains can lead to leaking that can result 
in dampness and mould growth. 

 
Leaking Bathtub Drain (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Personal Hygiene, Sanitation, and Drainage Improved Health (1-3 months) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

Bathtub drain leaks are typically caused by loose drains or 
by worn out, cracked, or damaged gaskets.  Leaks can also 
occur at the overflow connection, if it is loose, or if the 
gasket is damaged.  Inspect and verify that the drain and 
overflow covers are tight and secure and that all gaskets are 
in good condition. 
Leaks under the bathtub are typically associated with poor 
drainage pipe fittings.  In this case, the pipe fittings should 
be removed, cleaned, and re-glued to ensure they are water-
tight. 
 

 
Illustration of Proper Pipe Cement at Fitting Joints 
(Canada Mortgage and Housing Corporation, 
2008a) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.31. 

Supporting Documents 
2. (Canada Mortgage and Housing Corporation, 2008a) 
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M-2.9 Catch Basin 
MECHANICAL 
Plumbing & Drainage  

Deficiency 
Defective Catch Basin 

Deficiency Description Deficiency Photo 
Catch basins that ae missing covers or are blocked with 
garbage and debris, can prevent proper drainage and lead to 
dampness and mould growth. 

 
Catch Basin Blocked With Debris (Photo provided 
by the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Select a hazard. Improved Health (1-3 months) 
 Falls Improved Safety (<1 month) 
 Recommendation Figure 

It is recommended that floor drains be provided with a lid 
that can be screwed into place to prevent the accumulation 
of debris. 
If sewer gas odors are filling the space, the trap in the drain 
may be dry.  Pour some water down the drain to fill the trap 
and seal off the sewer gases. 
Backwater valves are recommended for all floor drains that 
connect to the sewer system. 
 

 
Illustration of Sewer Back-Up Through the 
Basement Floor Drain (Canada Mortgage and 
Housing Corporation, 2011a) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.31. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2011a). Avoiding Basement Flooding. 
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M-2.10 Water Heater 
MECHANICAL 
Plumbing & Drainage  

Deficiency 
Defective Hot-Water Tank 

Deficiency Description Deficiency Photo 
Defective hot-water tanks can lead to leakage which can 
result in dampness and mould growth.  A hot-water tank 
with a ruptured bladder can flood the floor and will no 
longer provide hot water for the home. 
Properly installed and set up, water heaters and hot-water 
tanks should function trouble free, for several years, and 
should outlast the manufacturers’ warrantee period. 

 
Leaking Hot-Water Tank (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Personal Hygiene, Sanitation, and Drainage Improved Health (1-3 months) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

Water leakage from corrosion of hot-water storage tanks, 
prior to expiry of the manufacturer’s warrantee period, is an 
indication that supply water is corrosive and that regular 
changing of sacrificial anodes by a trained technician is 
warranted.   
If the pressure/temperature relief valve (P/TRV) is dripping, 
check that the water temperature set point is not too high, 
and operate the lever on the P/TRV to purge any debris from 
the valve seat.  Before operating the P/TRV, make sure that 
it is equipped with a blow-down tube and that the bottom 
end of the tube is in a container so that the hot water being 
blown down will not scald persons near the tank.  
If the water-tank bladder has ruptured and the tank does not 
hold water, it will need to be replaced. 
Servicing a hot water tank should be done by a trained 
technician. 

 
Illustration of Electric and Gas Hot-Water Tank 
Components (Canada Mortgage and Housing 
Corporation, 2008b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.31. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
3. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
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M-2.11 Bathtub Enclosure 
MECHANICAL 
Plumbing & Drainage  

Deficiency 
Defective Tub Enclosure 

Deficiency Description Deficiency Photo 
Missing, damaged, or leaking tub surrounds can allow water 
to get behind the enclosure, resulting in dampness and mould 
growth. 
Water can infiltrate behind the tub enclosure as a result of 
defective caulking, plumbing leaks, or damage to the 
finished wall surface (tile, fiberglass, or acrylic tub 
surround). 

 
Missing Tub Surround (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Personal Hygiene, Sanitation, and Drainage Improved Health (1-3 months) 
 Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

One-piece acrylic and fiberglass tub surrounds require very 
little maintenance, but they can be damaged by impact and 
abuse.  Although wall-tile finishes require more 
maintenance, they are more durable than one-piece tub 
surrounds. 
Existing tub surrounds should be inspected regularly for 
deteriorated caulking.  Any deteriorated caulking should be 
removed and replaced. Cracked or damaged tub surrounds 
should be repaired or replaced as soon as possible to prevent 
water infiltration behind the wall finishes. 
Deteriorated or missing grout in between tiles can also allow 
water infiltration to occur.  Deteriorated grout should be 
removed and replaced.  All grout should be water-sealed 
after installation. 

 
Tub Enclosure Components that Should be 
Inspected for Deterioration (Canada Mortgage and 
Housing Corporation, 2008b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.31. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
3. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
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M3 – Indoor Air Quality 
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M-3.1 Visible Mould 
MECHANICAL 
Indoor Air Quality  

Deficiency 
Visible Mould 

Deficiency Description Deficiency Photo 
Visual mould is very common in First Nations homes.  
Indoor mould growth is considered to be a significant health 
hazard.  According to Health Canada (2014), damp 
conditions and mould growth in homes increases the risk of 
respiratory allergy symptoms and exacerbates asthma in 
mould-sensitive individuals. 
People living in homes with mould and damp conditions are 
more likely to have: 

• eye, nose, and throat irritation, 
• coughing and phlegm build-up, 
• wheezing and shortness of breath, and 
• worsening of asthma symptoms. 

If visible mould is present, it should be removed as soon as 
possible.  If visible mould is not cleaned up or removed, it 
may become larger over time. 

 
Visible Mould on the Ceiling (Photo provided by 
the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Dampness and Mould Growth Improved Health (1-3 months) 

 Recommendation Figure 
If visible mould is discovered, follow these steps: 

• Find, stop, and fix the source of the moisture 
problem. 

• Prevent exposure to mould and debris. 
• Remove all wet or damaged materials. 
• Clean up the mould. 
• Restore or renovate the cleaned-up area. 

The procedures for cleaning and removal of mould are based 
on the size of mould.  Small areas (less than 1 m2) can be 
cleaned using proper procedures and protective equipment. 
Medium areas (1-3 m2) and large areas (greater than 3m2) 
should be assessed and abated by a qualified professional.  
Residents are urged to consult Health Canada’s 2014 
publication titled Addressing Moisture and Mould in Your 
Home, for recommended procedures. 
TIPS 

ü It is important to determine the source of the 
moisture that has caused the mould growth to 
occur.  Eliminate the source of the moisture to 
prevent the mould growth from re-occurring.  

 
Mould Abatement Using Qualified Professionals 
(Canada Mortgage and Housing Corporation, 
2017b) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.25. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2017b). Mould in Housing: Information for First Nation 

Housing Managers. 
3. Canada Mortgage and Housing Corporation (2020). Mould in Housing: How to Clean Up Mould in Your 

Home. 
4. Health Canada (2014). Addressing moisture and mould in your home. 
5. Safe Work Manitoba (2015). Investigation, Assessment and Remediation of Mould in Workplaces. 
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M-3.2 Indoor Pollutants 
MECHANICAL 
Indoor Air Quality  

Deficiency 
Odor, Must, Volatile Organic Compounds (VOC) or Smoke. 

Deficiency Description Deficiency Photo 
Indoor pollutants include: 

• Animal dander, must, and mould: biological 
pollutants can trigger allergic reactions in some 
individuals. 

• Volatile organic compounds (VOC): VOCs are 
contained in construction materials such as paint, 
sealants and adhesive.  VOCs are also found in 
regular household items such as cleaners, 
cosmetics and furniture polishes.  VOCs can cause 
eye and respiratory irritation, headaches, and 
dizziness is some individuals. 

• Particulate matter: particles from cigarette smoke 
and wood burning stoves can cause eye, nose, and 
throat irritation in certain individuals. 

 
Sanitary Concerns Affecting Indoor Air Quality 
(Photo provided by the University of Manitoba 
Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Domestic Hygiene, Pests, and Refuse Improved Health (1-3 months) 

 Personal Hygiene, Sanitation, and Drainage Improved Health (1-3 months) 
 Recommendation Figure 

The following guidelines are recommended to reduce 
exposure to indoor pollutants. 

• Most biological pollutants thrive in a moist 
environment.  Good moisture control in the home 
is key to reducing exposure.  Key strategies 
include: reducing condensation, repairing water 
leaks, and keeping the indoor humidity between 
30% and 50%. 

• Exposure to VOCs can be reduced by selecting 
products that have low or no VOCs.  If products 
with VOCs can’t be avoided, allowing these 
products to air out, and having proper ventilation 
can reduce exposure. 

• To reduce exposure to smoke particles, avoid 
smoking indoors, and ensure that woodstoves are 
in good working condition with tight chimney 
doors and doors that properly seal. The ventilation 
in the home should be assessed to verify that 
combustion appliances are not backdrafting into 
the home. The use of proper air purifiers can also 
improve the indoor air quality. 

 
Strategies to Reduce Indoor Air Pollutants (Health 
Canada, 2020) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.32. 

Supporting Documents 
2. Bliss (2006). Best Practices Guide to Residential Construction. 
3. Canada Mortgage and Housing Corporation (2006). Air Quality in Interior Environments. 
4. Health Canada (2020). Protecting Your Indoor Air From Outdoor Pollutants. 
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E1 – Power and Wiring 
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E-1.1 Electrical Cover Plates 
ELECTRICAL 
Power & Wiring  

Deficiency 
Missing Electrical Device Cover Plates 

Deficiency Description Deficiency Photo 
Missing electrical cover plates are a life safety risk.  .  

 
Missing Electrical Switch and Receptacle Cover 
Plates (Photo provided by the University of 
Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Electrical Hazards Improved Safety (<1 month) 

 Fire Improved Safety (<1 month) 
 Recommendation Figure 

Immediately replace missing cover plates. For more durable 
cover plates for replacement and new construction 
applications, use unbreakable nylon, commercial, or 
institutional-grade cover plates.  

 
Electrical Switch Cover in Good Condition (Photo 
provided by Patrick Gloux) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.34. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
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E-1.2 Electrical Boxes and Wiring 
ELECTRICAL 
Power & Wiring  

Deficiency 
Open Electrical Box and Exposed Wiring 

Deficiency Description Deficiency Photo 
Deficiencies related to open electrical boxes and exposed 
wiring include: 

• Exposed wiring 
• Open junction boxes 
• Loose receptacles 
• Loose and unsecure wiring 
• Loose and unsecure receptacle and light switch 

boxes 

 
Loose Electrical Receptacle With Exposed Wiring 
(Photo provided by the University of Manitoba 
Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Electrical Hazards Improved Safety (<1 month) 

 Fire Improved Safety (<1 month) 
 Recommendation Figure 

Simple wiring repairs, such as replacing damaged electrical 
outlets, light switches, and light fixtures, first and foremost, 
require that the power be turned off to the electrical device 
being serviced. 
Any loose electrical devices should be secured to the 
electrical box and finished with a non-breakable nylon 
cover.  The electrical boxes should be secured to the 
structural framing members. 
Exposed electrical wiring is a life-safety risk that requires 
immediate repair:  

• For bare electrical wires, apply mars connectors to 
exposed ends, push wiring into the electrical box, 
and install a cover plate on the box. 

• For open junction boxes, receptacle boxes, and 
light switch boxes, install cover plates. 

• For loose wiring related to missing receptacles or 
light switches, connect a new receptacle or light 
switch as appropriate, fasten receptacle or light 
switch into electrical box, and install a cover plate. 

• It is recommended that electrical work be caried 
out be trained technicians. 

 
Receptacle in Good Condition (Photo provided by 
Patrick Gloux)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.34. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
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E-1.3 Defective Wiring 
ELECTRICAL 
Power & Wiring  

Deficiency 
Defective Wiring 

Deficiency Description Deficiency Photo 
Defective or damaged wiring and electrical devices or 
wiring that is not functional can cause serious health and 
safety hazards. 

 
Damaged Electrical Receptacle (Photo provided by 
the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Electrical Hazards Improved Safety (<1 month) 

 Fire Improved Safety (<1 month) 
 Recommendation Figure 

For more durable receptacles and light switches for 
replacement and new-construction applications, use 
commercial- or institutional-grade products.  
To prevent electrical boxes from coming loose and being 
pulled from walls, they should be welded metal (one piece) 
and should be fastened top and bottom to a stud.  Electrical 
boxes are recommended to be fastened with screws that 
penetrate a minimum of 20 mm into the studs. 
Issues related to defective wiring should be investigated and 
repaired by a certified electrician. 
 
  

 
Electrical Receptacle (Canada Mortgage and 
Housing Corporation, 2008a) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.34. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
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E-1.4 Exterior Receptacles 
ELECTRICAL 
Power & Wiring  

Deficiency 
Defective Exterior Receptacles 

Deficiency Description Deficiency Photo 
Missing or damaged exterior receptacles can present an 
electrical and fire hazard. 

 
Damaged Exterior Electrical Receptacle (Photo 
provided by the University of Manitoba Research 
Team) 

Hazards Objectives (Remedial Action Timeframe) 
Electrical Hazards Improved Safety (<1 month) 

 Fire Improved Safety (<1 month) 
 Recommendation Figure 

For more durable receptacles and light switches for 
replacement and new-construction applications, use 
commercial or institutional grade products.  
To prevent electrical boxes for receptacles from coming 
loose and being pulled from walls, receptacle boxes should  
be welded metal (one piece) and should be fastened top and 
bottom to a stud.  Electrical boxes are recommended to be 
fastened with screws that penetrate a minimum of 20 mm 
into the studs. 
Exterior receptable should be installed with a heavy duty 
weatherproof cover. 

 
Exterior Receptacle in Good Condition With a 
Heavy-Duty Cover (Photo provided by Patrick 
Gloux)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.34. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
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E2 – Lighting 
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E-2.1 Exterior Lighting 
ELECTRICAL 
Lighting  

Deficiency 
Defective Exterior Light Fixtures 

Deficiency Description Deficiency Photo 
Defects with the exterior lighting include, 

• loose fixtures, 
• damaged fixtures, 
• missing fixtures, and 
• missing globes. 

These deficiencies can present electrical hazards.  If the 
lighting is not functional, it poses a trip and fall hazard 
during the dark. 

 
Damaged Exterior Light Fixture (Photo provided by 
the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Electrical Hazards Improved Safety (<1 month) 

 Lighting Improved Safety (<1 month) 
 Functionality Improved Functionality (3-6 months) 
 Falls Improved Safety (<1 month) 
 Recommendation Figure 

Select light fixtures that fasten to the wall or ceiling over the 
electrical junction box, rather than fixtures that fasten 
directly to the electrical junction box.  Light fixtures 
fastened to studs in walls or joists in ceilings rather than 
directly to electrical boxes are less prone to becoming loose. 
Select light fixtures that mount close to the wall or ceiling so 
they are less prone to damage.  
Place light fixtures higher on walls and in locations less 
prone to damage. 
Select LED based light fixtures.  LEDs have long service life 
and are less prone to failure from shock and vibration. 
Specify institutional grade light fixtures for locations prone 
to damage. 

 
Exterior Light Fixture in Good Condition (Photo 
provided by Patrick Gloux)  

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.34. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
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E-2.2 Interior Lighting 
ELECTRICAL 
Lighting  

Deficiency 
Defective Interior Light Fixtures 

Deficiency Description Deficiency Photo 
Defects with the interior lighting include, 

• loose fixtures, 
• damaged fixtures, 
• missing fixtures, and 
• missing globes. 

These deficiencies can present electrical hazards.  If the 
lighting is not functional, it poses a trip-and-fall hazard 
during the dark. 

 
Missing Interior Light Fixture (Photo provided by 
the University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Electrical Hazards Improved Safety (<1 month) 

 Lighting Improved Safety (<1 month) 
 Falls Improved Safety (<1 month) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

Select light fixtures that fasten to the wall or ceiling over the 
electrical junction box, rather than fixtures that fasten 
directly to the electrical junction box.  Light fixtures 
fastened to studs in walls or joists in ceilings, rather than 
directly to electrical boxes, are less prone to becoming loose. 
Select light fixtures that mount close to the wall or ceiling so 
that they are less prone to damage.  
Place light fixtures higher on walls and in locations less 
prone to damage. 
Select LED-based light fixtures.  LEDs have long-service 
life and are less prone to failure from shock and vibration. 
Specify institutional-grade light fixtures for locations prone 
to damage.  

Interior Light in Good Condition (Photo provided 
by Patrick Gloux) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.34. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
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E-2.3 Light Bulbs 
ELECTRICAL 
Lighting  

Deficiency 
Missing Light Bulbs 

Deficiency Description Deficiency Photo 
It is common in First Nations Housing to have light fixtures 
with missing light bulbs.  Missing light bulbs can be an 
electrical hazard and make the lighting non-functional, 
which can cause fall hazards in dark conditions. 

 
Missing Light Bulb (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Electrical Hazards Improved Safety (<1 month) 

 Lighting Improved Safety (<1 month) 
 Falls Improved Safety (<1 month) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

Replace light bulbs as soon as they are burnt.  Do not 
remove light bulbs and leave the socket open, as this is an 
electrical hazard. 
Before replacing a light bulb, make sure the fixture is turned 
off. Never exceed the maximum wattage indicated on the 
sticker of the fixture.  
If a bulb has broken and you have to unscrew it by holding 
the metal base, turn off the power to the circuit first. Set the 
breaker to “OFF” at the electrical panel.  
To change a fluorescent tube, gently rotate the old tube until 
it releases. Insert the new tube by sliding the prongs at either 
end into the slots. Rotate the tube about a quarter turn to fix 
it in place.  
Consider replacing older bulbs with new compatible light-
emitting diode (LED) bulbs for longer service life and better 
energy efficiency. 

 
LED Bulb (Energy Star, 2020) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.34. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
3. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
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E3 – Smoke and Gas Detection 
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E-3.1 Smoke & Gas Detection 
ELECTRICAL 
Smoke & Gas Detection  

Deficiency 
Defective Smoke and Carbon Monoxide Alarms. 

Deficiency Description Deficiency Photo 
The following is a list of common deficiencies associated 
with smoke and carbon monoxide alarms in First Nations 
housing, any of which would require remedial attention. 

• Units are not combinations units (they will detect 
either smoke or carbon monoxide but not both) 

• Units are missing or damaged 
• Units are expired 
• Units are disconnected 
• Batteries are dead or missing 
• Units are painted over or covered over 
• Units are not interconnected so that when one unit 

detects an alarm, all units in the house will not 
sound at the same time  

Defective Smoke Alarm (Photo provided by the 
University of Manitoba Research Team) 

Hazards Objectives (Remedial Action Timeframe) 
Fire Improved Safety (<1 month) 

 Carbon Monoxide and Fuel Combustion Improved Safety (<1 month) 
 Functionality Improved Functionality (3-6 months) 
 Recommendation Figure 

It is recommended that all units that are installed are 
combination units that detect both smoke and carbon 
monoxide.  All the units should be interconnected so that 
upon activation of one unit, all units within the home will 
alarm.  It is recommended that all units are hard-wired and 
supplied with a new 10-year lithium battery back-up so that 
the battery life matches the life of the unit. 
 
TIPS 

ü Never paint or cover a smoke or carbon monoxide 
alarm. 

ü Change the battery immediately if you hear the 
low battery indicator. 

ü Test the smoke and carbon monoxide alarms 
monthly using the “TEST” button. 

 

 
Smoke Alarm in Good Condition (Photo provided 
by Patrick Gloux) 

Applicable Code Clause 
1. National Research Council of Canada (2015). National Building Code of Canada, Part 9, Section 9.10. 

Supporting Documents 
2. Canada Mortgage and Housing Corporation (2008a). Home Care: A Guide to Repair and Maintenance. 
3. Canada Mortgage and Housing Corporation (2008b). Homeowner’s Manual. 
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