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Abstract 

This thesis reviews the first step in a project which will address the impacts that substandard 

housing has on the health and education of first nations residents. This thesis covers the findings 

from home inspections at a First Nations Community (FNC). 

In 2012, 159 homes were inspected. The inspection was visual and looked for mould and other 

deficiencies in the homes. Measurements of the interior air were also taken. 

Homes were substandard due to poor building materials, installation, and overall neglect 

regarding maintenance. Homes had high mould counts and are unhealthy environments for 

people. This thesis outlines common deficiencies and provides recommendations for the 

rehabilitation of the homes, and for future construction. Recommendations include that homes be 

built with durable materials, designed for their environment, and for education and training 

regarding home maintenance to be provided. 

Subsequent phases of this project will address the health and education of the residents. 
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1 Introduction 

First Nations housing in Canada, and especially in Manitoba, is often described as sub-standard 

and unhealthy. Many First Nations people suffer from various health issues as well as a lower 

standard of education. This project hopes to look at the association between housing, health, and 

education and to show how poor living conditions have had a detrimental effect on the First 

Nations community and has, in part, lead to poor health and education. In 2011, Dr. Polyzois, the 

Principle Investigator, and five Co-Principle Investigators, were awarded a major grant from the 

Collaborative Health Research Projects (funded by NSERC and CIHR) to develop “A Protocol 

for assessing First Nations housing. This project will: 

 Identify current, specific, and common deficiencies in First Nations Housing 

 Develop a protocol for home inspections and best practice for housing renewal 

 Develop a Healthy Housing Index to measure the impact that a home will have on an 

individual’s health 

 Examine the impact that poor housing has on health and on children’s school absenteeism 

and academic performance 

 This thesis is the first step in the project and identifies the current, specific, and common 

deficiencies in First Nations Housing. 

In the spring and summer of 2012, 159 homes in the First Nations Community (FNC) were 

inspected. The identity of the community is not revealed in order to protect the privacy of the 

residents. Also, the house numbers have been coded for the same reason. In 2011, the FNC had 

195 homes and a total population of 695 people according to Statistics Canada (Government of 

Canada, 2011). The ratio of children to adults in 2011 was not reported by Statistics Canada. The 

FNC has two separate areas, both of which are within 150 km of Winnipeg, Manitoba. The main 

area of the community has a public water supply as well as a sewer system. The larger section 

has a population of 588 and consists of 163 homes. The smaller area has local cisterns for each 

home as well as septic tanks for the storage of the wastewater. According to the residents, the 

septic tanks were pumped out when they were filled. The population of the smaller area is 107 

and consists of 32 homes.  
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The age of the homes is uncertain, but based on construction methods and testimonies from the 

residents, it is assumed that the oldest homes are less than 30 years old while the most recent 

homes are less than five years old. The inspection addressed deficiencies in the homes’ 

structural, mechanical, electrical and plumbing components as well as evidence of water damage 

and mould inside the homes. An air sample was also taken inside and outside the homes to 

measure the concentration of mould spores. The exterior and interior relative humidity and 

temperature were also measured, as well as the moisture content of the walls in the homes. This 

thesis explains the inspection process and highlights common issues that were found in the 

homes. 

2 Literature Review 

First Nations housing in Canada has been recognized as substandard for many years. It is 

generally accepted that many First Nations people live in poverty and suffer from substandard 

education and poor health. Over the past decades there have been many attempts to improve the 

living conditions in First Nations communities with mixed results. The following section outlines 

reports that discuss the housing crisis and identify some of the effects as well as possible 

solutions. 

2.1 Shelter House: A Rural and Native Demonstration House Design (Canada 

Mortgage and Housing Corporation, 1987) 

This report provides the design for a shelter that can be easily built and used by First Nations 

people. It focuses on providing a comfortable and energy efficient atmosphere while keeping the 

construction and guidelines simple to use. The intended user would be an individual or family 

that wants to build and maintain their home. The report does not address site specific concerns, 

such as flooding. 

2.2 Field Testing of House Characteristics (Scanada Consultants Limited, 

1994) 

In 1992 and 1993, 52 homes across Canada were tested to determine the performance 

characteristics of forced air heating system. The homes were tested by a team led by Scanada 

Consultants Limited. The homes were tested for duct leakage to the outside, pressurization 
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within rooms, thermostat performance. The homeowner’s perception of the homes performance 

was also compared to the actual results of the tests. Duct leakage was only found to be 

significant when the ducts where outside the building envelope and room-to-room pressurization 

was found to be minimal. Pressurization due to mechanical systems was found to be significant 

in 40 % of the homes tested. The association of home owner’s perception with actual results was 

only slight, indicating that an objective analysis of a home is more reliable in determining the 

condition of the home than the opinion of the resident. For this reason the homes should be 

assessed objectively and on the same criteria. 

2.3 Summary Report of the Flair Homes Energy Demo/CHB Mark XIV Project 

(Proskiw, 1995) 

In 1990 there were 24 homes built in Winnipeg using energy saving concepts by an unnamed 

major tract builder in order to determine the performance of low-energy design concepts in real-

world conditions. The homes were monitored for three years after construction. The report 

identified the effectiveness of different energy saving methods as well as the effect that resident 

interactions had on the performance of the home. A cost-analysis of their findings is given to 

compare the cost with the effectiveness of the different methods. 

2.4 A Study of Recurring Mold Problems on the Roseau River Reserve, 

Manitoba (Boles, 1998) 

In 1997, the Roseau River Anishinabe First Nations Reserve was severely flooded and had to be 

evacuated. In the aftermath of the flooding, many homes suffered from extensive mould growth. 

Despite efforts to renovate and clean up the mould, the mould continued to grow back and 

impact the lives of the residents. Boles inspected eight homes in the reserve to identify the source 

of the mould and provide recommendations for prevention in the future. Boles found that 

cleaning the mould and current renovations were unable to stop its growth. He determined that 

the primary cause of mould growth in the homes was caused by building envelope failures. 

2.5 Research and Consultation Project Concerning Inuit Housing across 

Canada (Canada Mortgage and Housing Corporation, 2001) 

In the 1950’s and 60’s, the Inuit population was given housing by the Canadian government. The 

report reviewed the condition of Inuit housing. The current state of the housing that has been 
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given to the Inuit community is inadequate. The residents faced severe overcrowding which has 

led to social, economic, and health concerns. The report identified common effects of poor 

housing, such as family violence, substance abuse and poor physical health. The report 

recommended strategies to improve the living conditions of the Inuit population. These 

recommendations included increasing the role of tenants in the homes, moving towards home 

ownership, providing lower rent for social housing, and altering social programs that have lead to 

tenant dependency and penalized those who desired to work to support themselves. 

2.6 “Building Consensus:” Northern Housing Forum, May 7th and 8th, 2001, 

Thompson, Manitoba: Final Report (Manitoba Family Services and 

Housing, 2001) 

In 2001, there was a strategy meeting held to discuss the housing needs and effects of inadequate 

housing in Northern Manitoba. The strategy meeting included members from many government, 

aboriginal, and corporate organizations. This report outlines the discussions and results of the 

forum.  The forum acknowledged the detrimental effect that poor housing can have on 

individuals by impacting their health. It was concluded that a variety of strategies would be 

required to improve the living conditions of the First Nations community. The strategies included 

local economic development, collaboration and partnerships between stakeholders, education 

and training, as well as many other recommendations. 

2.7 Building Homes, Building Futures: A Time for Renewal (National 

Aboriginal housing Association, 2008) 

In 2008, a conference was held to address current housing conditions and their impact on First 

Nations communities. In attendance were many government, corporate, and urban native housing 

corporations. The report identifies the key issues that were discussed and the recommendations 

that were made in order to improve the living conditions of the First Nations people. The 

conference focused on urban planning, sharing knowledge, affordable aboriginal housing, energy 

conservations and retrofit in social housing. The conference concluded a need for the inclusion 

of aboriginal housing corporations in the decision making process and a sharing of knowledge 

between all stakeholders. The conference also identified flaws in method of renting homes as 

well as the fact that home ownership is financially prohibitive for many individuals. The 

conference also recommended strategies to promote the purchase and construction of aboriginal 
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housing projects, as well as promoting energy efficiency and the cooperation of aboriginals in 

the design of the homes. 

2.8 Developing Effective Community Strategies for First Nations Housing 

(Assembly of Manitoba Chiefs, 2011) 

This is a guidebook for First Nations communities. It has recorded successful improvements in 

other First Nations communities within Canada and explained the methods that were used to 

achieve their desired results. It is not a guide for home renovations or construction, but for 

developing a community goal and then developing strategies for realizing the goal. It aids in 

assessing the current situation and providing tools for community involvement in the 

development of goals and visions for the community. 

In general, there are many resources that discuss the poor housing conditions in First Nations 

communities, the performance of homes and components within the homes in Canada and 

Manitoba, as well as the poor health of many First Nations peoples. That being said, the 

correlation between the health of First Nations peoples and poor housing conditions is often 

taken for granted. This project hopes to identify the level of impact that poor housing can have 

on an individual’s health as well as a child’s education. Therefore, this thesis will cover the 

current condition of the homes while future investigation will look into the health and education 

of the residents as well as look for correlations between them. 

3 Home Inspection Protocol 

When conducting home inspections, it is necessary to follow a detailed inspection protocol. The 

need for a protocol increases with the number of homes that are being inspected. A detailed 

protocol ensures that everything is looked at and recorded so that nothing is missed or 

overlooked. With 159 homes, a uniform protocol ensures that each home can be compared to 

other homes using the same variables and criteria. This is essential if the homes are to be 

analyzed or prioritized properly.  
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3.1 Development of the Protocol 

The protocol was based on a similar project conducted in Winnipeg by John Wells (Wells, 

2014)
1
 and modified to incorporate elements from other inspection guidelines listed below: 

 Healthy Housing Inspection Manual (Centers for Disease Control and Prevention and 

U.S. Department of Housing, 2008) 

 National Indigenous Housing Guide (Department of Families, Community Services and 

Indigenous Affairs, 2006) 

Once the protocol was developed, it was formatted into Microsoft Access for the field-collection 

of the data using tablets. The complete inspection protocol is contained in Appendix A. Screen 

shots from the protocol are also given in Appendix A. 

3.2 The Rating Scale 

Although some of the data collected were quantitative, most of the information collected was 

qualitative in nature. In order to make sure the data from one home were comparable to that from 

another home, all inspectors used the same rating scale. The rating system used to evaluate each 

component of the house is given in Table 3-1. 

Table 3-1 Condition Assessment Rating Guide: adapted from (Abbott, 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 or 

repair is beginning to affect surrounding elements.  Backlog 

maintenance work exists. 

                                                 
1
 The inspections for the project were conducted in 2006 but the report is not set to be released until 2014 
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2 Poor Rehabilitation 

The system or component does not comply with code, is 

deteriorated badly, suffered structural damage, or requires repairs.  

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 

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. 

 

4 Home Inspections 

Home inspections were carried out by teams of two to four research assistants with at least one 

lead inspector for every house. All research assistants were trained by professional engineers. 

Training for the home inspections was done on April 30, 2012. The training consisted of an 

onsite inspection of two homes. In both homes, the professional engineers walked through the 

inspection with the trainees and highlighted what to look for in the homes. The engineers also 

taught the trainees how to use the equipment and gave them hand on practice using the 

equipment to collect the data. During the training process, the inspectors rated the components 

separately and then compared their ratings. The appropriate ratings for the home’s components 

were discussed and explained in order to ensure that all inspectors were judging the building 

components based on the same criteria. 

The lead inspectors in each team evaluated and rated the individual components of the home. 

Specific deficiencies were identified in the homes and determined the most likely cause. Since 

the inspection was visual, the exact cause of the deficiencies could not be determined. The 

assistant inspectors collected air samples and data inside and outside of the homes including 

general dimensions, temperatures, and moisture contents of the building materials. All inspectors 

took photographs of the various housing components that were found to be deficient in each 

home. Throughout the home inspection process, the inspectors regularly discussed the 

appropriate ratings for the building components in order to mitigate bias and promote inter-rater 

reliability. Many homes were also inspected with all four inspectors which encouraged 

discussion and allowed all four to have their input on the appropriate rating of the components 
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inside the home. Inspections were conducted throughout the summer finishing on August 28, 

2012. A total of 159 homes were inspected in the summer of 2012. The following sections 

summarize the results from the home inspections. 

5 Building Structure 

Many of the homes in the FNC have similar components in their construction. Each of the 

housing components will be addressed separately in order to identify common problems that 

were found and propose possible solutions to these problems. The foundations of the houses, the 

exterior and interior walls, and the roof systems are discussed in this section. 

5.1 Building Foundation 

The type of foundation of the homes in the FNC can be divided into four categories: 

1. Homes on slab foundations 

2. Homes on a crawlspace 

3. Homes on a basement 

4. Trailers on wooden blocks 

All of the foundations were made of concrete except for the trailers which were sitting on 

wooden blocks. A few homes had both a crawlspace and a basement, but the foundation of these 

homes would be better represented by comparing them to homes that have full basements. There 

were also two types of full-basement foundations. There are basement foundations that support 

the next floors joists directly, and there are basement foundations that have what is known as a 

pony wall bridging the gap between the foundation and the next floor’s joists. The difference is 

shown in Figure 5-1 and Figure 5-2 and will be further expanded upon in section 5.1.3. The 

distribution and overall ratings of the foundations are shown in Table 5-1. 
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Figure 5-1 Deep Basement Foundations 

 

Figure 5-2 Shallow Basement Foundations 
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Table 5-1 Foundation Type by Condition 

  Number of Foundations Receiving this Rating  

Foundation 
Type 

No. of 
Homes 

Very Poor 
(1) 

Poor 
(2) 

Fair 
(3) 

Good 
(4) 

Excellent 
(5) 

Average Rating 
(Out of 5) 

Slab 10  0 1 4 5 0 3.4 

Crawlspace 23 3 6 4 10 0 2.9 

Basement 107 8 15 19 65 0 3.3 

Trailer 19 9 5 4 1 0 1.8 

All Homes 159  20 27 31 81 0 3.1 

 

The majority of the problems associated with the foundations have to do with water penetration 

and leaking which will be discussed further in section 6, Building Envelope. Forty seven of the 

homes were rated poor or very poor, which corresponds to 26%. These ratings warrant further 

inspection to determine the extent of the damage and the best course of action for repairs. A few 

of the homes have serious cracking and structural deficiencies, but, as stated earlier, the main 

problem with the foundations is related to water intrusion which could lead to the growth of 

mould. The specific types of foundations are discussed in more detail in the following sections.  

5.1.1 Homes with Slab on Grade Foundations 

Of the 159 homes inspected, ten were built on concrete slabs. This includes a home that also has 

concrete walls. The slab foundations had the best qualitative rating of any foundation type in the 

FNC but also constituted 6.2% of all houses. There are two main factors that contribute to the 

better rating than the rest of the homes, the first being the age of the homes. Although the ages of 

the homes were hard to determine, the residents indicated the homes with slabs as being newer 

than other homes. Some of these also used a hydronic heating system instead of forced air, which 

the rest of the homes used, indicating that they may have been built later than most of the other 

homes. 

In addition to being younger than most of the other homes, the homes with slab on grade 

foundations didn’t have anything below grade. As mentioned above, the majority of problems 
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with the foundations are related to water intrusion and leaking. This occurs primarily during 

flooding in the spring but can also occur anytime during the year when the ground is saturated 

with water. Since the slabs have nothing below grade, the chance of groundwater seeping 

through the foundation is much lower, although, if the location of the home is lower than the 

surrounding area, there can still be damage caused from groundwater which was the case for 

some of the slab foundations. Residents in these homes complained of water being right up to the 

entrance of the home. Large puddles in the yard were surrounding the homes after rainfalls. If the 

ground around and below the home is saturated, it will undergo drying and wetting or freezing 

and thawing cycles that can lead to shifting and cracking of the slab inside the home. Proper 

choice, design and compaction of the foundation materials can minimize and prevent damage, 

but, if this is not done, the home will undergo significant shifting resulting in damage throughout 

the year. Evidence of this existed in some of the newer homes as there were large cracks in the 

slab as well as damage to interior finishes, such as the kitchen counters separating from the walls 

and becoming slanted.  

5.1.2 Houses with Crawlspaces 

Twenty three of the homes were built on a concrete grade beam that formed the perimeter of the 

crawlspace below the home. This does not include the trailers that were inspected as they were 

built on a wooden foundation and not on a concrete grade beam. The depth of the crawlspaces 

varied from two to 5 feet deep. The overall ratings for the crawlspace foundations were slightly 

below average. The deficiencies in the crawlspaces varied but there were some that occurred 

multiple times. The majority of the problems with the crawlspaces relate to the building envelope 

but three of the homes with crawlspaces did have cracking and shifting that could damage the 

finish or structural components inside the home. Figures 5-3 to 5-6 show large cracks in the 

foundation that will allow water intrusion and can lead to differential shifting within the home. 
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Figure 5-3 Cracking in Foundation (18
2
) 

 

Figure 5-4 Cracking in Foundation (18) 

                                                 
2
 The number after the caption is the coded house ID number 
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Figure 5-5 Cracking in Foundation (18) 

 

Figure 5-6 Cracking in Foundation (63) 
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Many of the homes that had crawlspaces also had openings for ventilation. An opening in the 

wall will create a stress concentration which often results in cracking at the corners of the 

windows. This is not a major structural concern unless the crack is significantly large or growing 

quickly. Figure 5-7 shows cracking around a ventilation opening. These cracks should be 

monitored for excessive growth and may require sealant to prevent air or water leakage into the 

home. Cracks in the crawlspaces were less frequent than those in the basement due to the size of 

the opening compared to the size on the basement windows. Eleven crawlspaces were heated and 

twelve were unheated. Heating the crawlspace had no visual impact on the structural integrity of 

the foundation. 

 

Figure 5-7 Cracking Around Opening (124) 

 

5.1.3 Homes with Basements 

The homes that had basements made up 67% of the homes inspected. These homes had concrete 

walls that matched the perimeter of the home and a beam that ran along the middle of the home 

supporting the main floor joists. The depth below grade for the basements varied, but ranged 
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from about one to two m below grade with a few being as shallow as 0.5 m below grade. As 

stated previously there were two types of basement wall. Table 5-2 shows the ratings of the two 

basement types. 

Table 5-2 Deep Compared to Shallow Basements 

  Number of Foundations Receiving this Rating  

 No. of 

Homes 

Very Poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

(Out of 5) 

Deep Basement 80 7 14 15 44 0 3.2 

Shallow Basement 25 0 1 4 20 0 3.8 

 

We can see that the shallow basement did better, but both types still fell within the fair to good 

range. The deep basement has concrete walls that support the floor joists of the main floor. They 

are usually around two metres deep, and have small windows around the top of the basement. 

The shallow basement had concrete walls that reached about halfway from the basement floor to 

the main floor joists. They supported a pony wall which in turn supported the next floor’s joists.  

Despite the variety in basement depths and construction style, both types of basements 

performed very similarly. As with the crawlspaces, most of the deficiencies in the basements 

were related to leaking and water intrusion, but seven of the deep basements were rated as very 

poor, indicating that a small portion of the basements did show structural duress. This duress 

mostly presented itself in the form of vertical cracking, as shown in Figure 5-8, possibly due to 

shrinkage or to shifting of the foundation. In the case of cracking due to shrinkage the 

consequence will again be primarily water intrusion. If the cracking is due to differential shifting 

in the basement, then this could lead to damage of components in the home. The effect of this 

damage can range from cracked drywall to damage to other structural walls and components of 

the home. If there is cracking in the drywall or if the doors become difficult to close, then the 

homes should be assessed in order to determine the extent of the shifting and proper counter 

measures to apply to minimize further damage and duress to the home.  
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Figure 5-8 Vertical Cracking in Foundation (122) 

 

In addition to damage to other components in the home, settling of the foundation can lead to 

cracking in the basement slab as is shown below in Figures 5-9 and 5-10. While cracking in the 

slab is not a structural failure, it can lead to water intrusion if the ground is saturated. 
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Figure 5-9 Cracking in Slab Floor (43) 

 

Figure 5-10 Cracking in Slab Floor (81) 
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In addition to vertical cracking, some of the homes displayed severe horizontal cracking, 

indicating possible failure of the basement walls. Some homes had very large cracks inside the 

home that ran the length of the basement. In one case, this was caused by having the concrete 

placed in two separate pours in the basement wall creating a weak interface between the two 

pours. In other cases, this was caused from excessive soil pressures or inadequate strength of the 

basement wall. With horizontal cracking present in the basement, the wall should be revaluated 

by structural engineers to determine what proper counter measures should be taken to prevent 

structural collapse of the homes. Figures 5-11 to 5-14 show severe cracking both inside and 

outside the homes that warrant further consideration. 

 

Figure 5-11 Horizontal Cracking in Foundation Wall (43) 

Horizontal Crack 
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Figure 5-12 Horizontal Cracking in Foundation Wall (101) 

 

Figure 5-13 Excessive Cracking at Corner of Foundation (126) 
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Figure 5-14 Excessive Cracking at Corner of Foundation (15) 

 

Many of the basement windows had cracks extending from the corners of the opening. As with 

the crawlspace opening, this is probably due to stress concentrations around the opening. The 

crack should be monitored to ensure that it is not growing quickly or too large, otherwise it does 

not pose a significant structural risk. Either way, it still could compromise the integrity of the 

building envelope and should be sealed to prevent leakage or water intrusion. Figure 5-15 shows 

a crack extending from the bottom corner of a window. 
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Figure 5-15 Crack Around Window (187) 

 

5.1.4 Trailers 

Nineteen of the homes inspected were trailers, or mobile homes, supported on wooden 

foundations that rested directly on the soil supporting the main beam which runs the length of the 

trailer, as shown in Figures 5-16 and 5-17. The wood was typically untreated and would not be 

suitable for extended periods of exterior exposure. 
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Figure 5-16 Trailer Foundation (27) 

 

Figure 5-17 Trailer Foundation (167) 

Beam 

Beam 
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This style of foundation had the worst performance of any type. The foundations rested directly 

on the soil, making the homes subject to excessive shifting. The trailers displayed excessive 

amounts of shifting. Many had cracks in the interior finishing, slanted floors and ceilings, a 

difficulty, or an inability, to close doors, and some had buckling in the perimeter wall of the 

crawlspace, as shown in Figure 5-18. 

 

Figure 5-18 Evidence of Shifting Trailer Foundation (181) 

 

While shifting of trailer foundations does not pose a significant structural risk, they do damage 

the interior finishes, appliances, and connections such as the water and sewage lines which can 

have a great impact on the living conditions in the home. In general, trailers are not meant to be 

permanent dwelling places and should not be used as such. If they are to be used for extended or 

indefinite periods of time, then care must be taken to minimize shifting in order to prevent 

damage to the trailer. 
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5.2 Exterior Walls 

All but one of the homes used conventional wood frame construction for the exterior homes. The 

only home that didn’t was built approximately ten years ago and had exterior walls made of 

concrete. The exterior walls of the homes would be considered fair from a structural perspective. 

At the time of the inspections, they were still functional but had obvious wear which, if left 

unattended, could lead to further damage and weaken the structure of the home. This section 

covers some of the issues which may not be structural deficiencies but could lead to structural 

problems. 

The one home that had concrete walls, instead of the conventional wood framing, did have stress 

cracks around the doors and windows, as shown in Figure 5-19. While it is likely that this is not 

a structural issue, it should be monitored to ensure that no excessive lengthening or widening at 

the crack takes place. 

 

Figure 5-19 Cracking Around Window (14) 
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Many homes also had damage to the finishing of the exterior walls, both inside and outside. 

While this is not an immediate structural concern, if left unchecked, it can lead to deterioration of 

structural materials and even structural failure of the home. Figures 5-20 to 5-22 are images of 

exterior deficiencies, and Figures 5-23 to 5-25 show images of interior damage. 

 

Figure 5-20 Severely Damaged Wooden Exterior (41) 
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Figure 5-21 Missing Exterior Panel (159) 

 

Figure 5-22 Severely Damaged Stucco Siding (67) 
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Figure 5-23 Severely Damaged Interior Surface (95) 

 

Figure 5-24 Severely Damaged Interior Surface (78) 
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Figure 5-25 Damage Below Air Conditioner (68) 

 

5.3 Interior Support 

The interior supports include many different components. Some components are common to all 

homes, such as interior load bearing walls. Others are specific to the type of foundation used and 

the layout of the home. For example, grade beams are present in basements and crawlspaces but 

not in the homes that are built on slabs. For that reason, these two categories will be discussed 

separately in this section. Table 5-3 provides a summary of the condition of the various 

components. 
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Table 5-3 Condition of Interior Supports 

Type of home Structural member Overall rating Comments 

 On Slab 

Foundation 

10 Homes 

Load bearing walls Fair – Good - Superficial damage to finishing 

With 

Crawlspace 

23 Homes 

Post Fair – Good Metal 

- Corrosion 

- Top plates are too small 

Wood 

- Water staining 

Beam Fair – Good  

Joist Poor – Fair - Localized water damage to some 

- Many require replacement 

Subfloor Very Poor – Fair - Large areas of excessive water 

- Requires replacement 

Load bearing walls Fair – Good - Superficial damage to finishing 

With Basement 

107 Homes 

Post Fair – Good - Corrosion 

- Top plates are too small 

Beam Poor – Fair - Water staining 

- Improper joint placement and 

connection 

- Inadequate load transfer around stairs 

- Many are twisted and bent 

Joist Poor – Fair - Localized water damage to some 

- Many require replacement 

Subfloor Very Poor – Fair - Large areas of excessive water 

- Requires replacement 

Load bearing walls Fair – Good - Superficial damage to finishing 

Trailer 

19 Homes 

Beam Fair – Good - Corrosion 

Joist Poor – Fair - Assumed similar to crawlspace and 

basement joists 

Subfloor Very Poor - Very poor choice of material 

- Should be replaced with a better suited 

material 
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5.3.1 Houses on Slab Foundations 

The walls of these houses rest directly on the foundation slab. For this reason, there are no joists 

or grade beams, meaning that the only interior structural components would be the interior walls, 

posts, and lintel beams above openings or large. During the inspections, there weren’t any lintel 

beams or posts that were visible, meaning that only the interior walls could be evaluated. 

Load-Bearing Walls 

There were no noteworthy deficiencies regarding the interior walls from a structural perspective. 

Many had damage to the finish, such as holes in the drywall, but this would not affect the 

structural integrity of the wall. If damage was also done to the studs inside the wall, then this 

could compromise the integrity of the home, but, as stated earlier, the damage to the wall was to 

the finishing and not to the structural components. Many homes did have walls removed, but this 

will be discussed in section 13, Renovations. 

5.3.2 Crawlspaces 

Entry into many of the crawlspaces was blocked or restricted making the assessment of each 

individual crawlspace difficult, but the homes that were accessible can be considered 

representative of the rest of the homes as a whole. As with homes with slabs, crawlspaces had 

load-bearing walls but also had floor joists, a structural beam, and posts or teleposts to support 

them. No lintel beams were observed during the inspections. 

Posts 

The posts in the crawlspaces supporting the floors were made of either steel or dimensional 

lumber and supported on concrete footings. For the steel posts, the condition of the footings 

could not be assessed, as they were below grade. The supports for the wooden posts were in 

good condition with little to no wear or duress apparent. 

Steel teleposts are preferable in these homes for many reasons. They take up less space in the 

basement and have a better load to size ratio. They are also easily adjustable which can be used 

to minimize damage due to the foundation shifting. They are also more resistant to water damage 

than dimensional lumber posts which will prevent distress in the event of flooding as well as 

damage from appliances and pipes leaking on the floor above. The disadvantage of the steel 

teleposts is the cost. For this reason, many of the crawlspaces used wooden posts instead of the 
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steel posts. Some posts were built on concrete pedestals, while others where embedded in the 

concrete, as shown in Figure 5-27. 

Many of the homes that used steel teleposts, including homes with full basements, had 

insufficient plates between the telepost and the beam it supported. This is shown in Figure 5-26. 

The plates should be the same width as the beam and be positioned so that the edge of the plate 

meets or exceeds the edge of the beam. This ensures that all dimensional lumber in the beam are 

being supported by the post, and, therefore, the full strength of the beam can be mobilized. Many 

of the homes that had inadequate teleposts had bearing failures in the beam causing deformation 

to the floor beam. 

 

Figure 5-26 Insufficient Telepost Plate (189) 

 

Some of the steel posts also had rust damage at the bottom, as can be seen in Figure 5-27. The 

rust was caused by flooding in the crawlspace.  At this stage, the rust is superficial and the post is 

still adequate. Care should be taken to prevent repeated damage, as excessive rusting can 

decrease the load bearing capacity of the post or the beam. 



32 

 

 

Figure 5-27 Rusted Telepost (189) 

 

Wooden posts were very common in the crawlspaces in the FNC. Unlike the steel posts, the 

wooden posts often matched the width of the beams they supported. Figure 5-28 shows a wooden 

post in a crawlspace. It is supported by a concrete footing and has a vapour barrier around it. The 

vapour barrier is not sealed properly but does not affect the strength of the post. There is 

potential for water damage, but very little evidence of water was noted on the posts, although the 

beams, joists, and subfloor did have more water damage. This is because most of the water 

damage was caused by leaking appliances and pipes on the floor above and not from ground 

water intrusion, as was the case with the steel post in Figure 5-27. The elevated footings for the 

wooden posts would prevent damage from flooding, as long as the depth of the water did not 

exceed the height of the footing. 
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Figure 5-28 Interior Support for Crawlspace (90) 

 

Floor Beams 

The floor beams in the FNC were made of 2”x10” dimensional lumber which were laminated 

together to form a single continuous beam. The thickness of the beams varied from three 

laminations up to as many as six. The National Building Code of Canada only provides 

specifications for beams with up to five laminations (National Research Council of Canada, 

2005). Most floor beams were made of three to five boards. The beams in the homes with 

crawlspaces were in good condition with only minor damage present. The beam shown in Figure 

5-29 shows some water staining and slight damage present. At this point it can be cleaned and 

left in place without further repairs or major renovation. The source of the water damage is most 

likely due to plumbing or leakage on the floor above which should be repaired or replaced 

immediately. Once the leak has been addressed, the beam should be cleaned and monitored to 

ensure that there is no further water damage or staining. If the leak is not dealt with, it can lead to 

serious structural issues and may require the whole beam to be replaced as well any other 

components that may be affected, such as the post below or the joists and floor boards above. 
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Figure 5-29 Water Stained Beam (90) 

 

Wooden floor beams are not long enough to span an entire crawlspace or basement with a single 

board. For this reason, there are joints in the beam, as can be seen in Figure 5-30. Every joint 

represents a weak point in the beam, and care should be taken to ensure that the load is properly 

transferred from one section to the next so that the beam acts as a continuous beam. Otherwise, 

the load may not be carried by all of the members, and the capacity will be reduced. The joint in 

Figure 5-30 is widening towards the bottom, which may indicate deformation due to bending of 

the beam. In this case, the transfer of load from one section to the next is being made through the 

nails, which do not appear to be sufficient. The joint should be properly reinforced so that the 

whole beam is able to contribute to resisting the floor loads. 
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Figure 5-30 Joint in Wooden Beam (164) 

 

Joists 

The joists in the crawlspaces consisted of 2”x10” dimensional lumber spaced at 16” on centre. 

The main deficiency with the joists themselves was the lack of bracing. Many of the homes had 

no bracing or blocking to prevent lateral deflection or buckling of the joists, or the bracing was 

not installed properly making it ineffective. The requirement for joist bracing in the floor system 

is dependent on the depth and span of the floor joists and may not be necessary. Each home 

would need to be assessed individually to determine the bracing requirements according to the 

National Building Code of Canada, and then checked to see if they are met. The lack of lateral 

support can be seen in Figure 5-31.  
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Figure 5-31 Lack of Cross Bracing for Joists (123) 

 

One issue that affected the condition of the joists was plumbing leaks above, especially those 

joists that were located below the bathroom or kitchen. Figure 5-32 shows a joist that is located 

directly below the kitchen. There is excessive damage to the joists which is compromising the 

strength of the joists. It is no longer salvageable and should be replaced. In addition, the leak 

must also be repaired to prevent ongoing damage to the replacement joist. Many of the joists 

below the bathrooms and kitchens had water damage. The extent of the damage varied greatly, 

but each one should be assessed to determine if it can be repaired or be replaced. 
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Figure 5-32 Severely Water Damaged Joists (189) 

 

Subflooring 

The subfloor in many of the homes inspected is made of plywood and is very susceptible to 

water damage. As with the joists, the subfloors beneath many of the kitchens and bathrooms 

have excessive water damage. These subfloors should be replaced and the leaks should be 

repaired. If left unchecked, the floor could be jeopardy of collapse. In addition to that, the joists 

beam and posts could be damaged by the same leak if they haven’t already been damaged. Water 

damage to the subfloor is the first warning sign of a leak. If it is addressed quickly, it can be 

repaired without further damage to the structural members of the home, with would lead to costly 

repairs. Figure 5-33 shows a subfloor that has been damaged and should be replaced, but the joist 

supporting the subfloor is still intact and can be salvaged. If the situation is left unchecked, the 

joist as well as a larger section of the subfloor may need to be replaced entirely. 
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Figure 5-33 Water Damaged Subflooring (189) 

 

Load-Bearing Walls 

There were no noteworthy deficiencies regarding the interior walls from a structural perspective. 

Many had damage to the finish, such as holes in the drywall, but this would not affect the 

structural integrity of the wall. In several homes the walls had been removed, but this will be 

discussed in the section 13 Renovations. Figure 5-34 shows damage to the drywall of an interior 

wall. This type of damage was very common. Almost every home had similar damage. Some 

homes had multiple walls that had excessive amounts of damage to the drywall but not to the 

studs. 
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Figure 5-34 Damaged Drywall (124) 

 

5.3.3 Basements 

The condition of the homes that had basements was very similar to that of homes with 

crawlspaces. They had many of the same components and faced the same issues that the homes 

with crawlspaces faced. The following sections will reiterate many of the issues but will also 

address some of the issues that were unique to the homes with basements. Whether it was a home 

with a deep or a shallow basement did not affect the performance or condition of the structural 

components in the home. 

Posts 

The posts that supported the main beams in the basements were steel teleposts. With the 

increased basement height there is an increased risk of buckling, making the wooden posts less 

effective than the steel posts. As with the crawlspaces, the plates for many of the steel teleposts 

were too small and did not provide full bearing support to the floor beam. Figure 5-35 shows an 
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example of this. The posts provide support to only two of the laminations and some bearing 

failure was observed. 

 

 

Figure 5-35 Telepost with Insufficient Plate (22) 

 

Figures 5-36 and 5-37 show a beam that has bearing failure even though the plate is the same 

size as the beam. There are three possible explanations for this bearing failure: 

a) The width of the beam is insufficient for the bearing load; 

b) The spacing between the posts is too great; or 

c) There is excessive shifting causing more of the load to be transferred away from the other 

posts and exterior walls which is now being carried by this post. 

d) The length of the bearing plate is insufficient 

The first two problems will require the width of the beam to be increased or for the span of the 

beam to be decreased. The latter, which is more likely, would require the telepost to be adjusted 
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regularly to match the shifting of the home. Either way, homes in this situation would have to be 

evaluated on an individual basis to determine the most effective course of action to take. 

 

Figure 5-36 Bearing Failure in Wooden Beam (15) 



42 

 

 

Figure 5-37 Bearing Failure in Wooden Beam (15) 

As with the homes with crawlspaces, the homes with basements suffered from flooding. The post 

in Figure 5-38 has been corroded at the bottom due to the flooding. While the damage is still 

superficial, prolonged exposure to flooding will cause excessive damage to the telepost. 
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Figure 5-38 Rusted Telepost (67) 

 

Floor Beams 

As with the beams in the homes with crawlspaces, beams in homes with basements were made 

up of sistered 2”x12” boards. The size of the beam ranged from three to five boards. Some of the 

beams had water stains and some boards had even been replaced due to excessive damage as, 

seen in Figure 5-39. 
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Figure 5-39 Beam with One Replaced Lamination (122) 

 

Many of the floor beams in the basements also displayed a large amount of displacement. Figure 

5-40 shows a beam that has slid more than 10 mm off and will likely continue to slide off its 

support. 
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Figure 5-40 Evidence of Shifting in Beam (97) 

 

The following pictures, Figures 5-41 and 5-42, show a beam that has the joint right at the 

support. This reduces the effective area of the beam by 33%, and there is excessive displacement 

and deformation of the beam. The beam in this picture also had significant lateral displacement 

and should be replaced with a properly built beam. 
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Figure 5-41 Displacement and Deformation in Beam (67) 

 

Figure 5-42 Joint in Incorrect Location (67) 
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Some of the floor beams in the basements had one problem that was not observed in the 

crawlspace beams. Basements had stairs that disrupted the pattern of joists in the basement, 

particularly when the stairs ran parallel to the direction of the joists. This caused the load path of 

the system to change.  This method of construction for the opening is significantly weaker and 

often leads to the joists dropping over time. Some residents have tried to prevent further 

displacement by placing a 2”x4” post below the joists, but the stiffness of the makeshift posts is 

too low, and as a result they begin to buckle, as shown in Figure 5-43. 
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Figure 5-43 Inadequate Basement Support (207) 

 

Figures 5-44 and 5-45 show how far the joists have shifted relative to their support. They are no 

longer being supported by a floor beam directly below but, instead, have to transfer the load 
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through nails which yield, causing the joists to drop. Joist hangers should be used instead of nails 

in order to properly transfer the load from the joists. 

 

Figure 5-44 Shifting Joists in Basement (15) 
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Figure 5-45 No Joist Hangers (15) 

Floor Joists 

Some of the joists in the basements suffered from water damage, especially the joists that were 

below plumbing or appliances. Many of the joists can be salvaged and will continue to function, 

provided that the plumbing issues are dealt with, but some should be replaced altogether. Figure 

5-46 shows a joist that has some surface damage but may still be salvageable, although it would 

warrant additional consideration to ensure that it is still in good shape. 
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Figure 5-46 Water Damaged Joist (38) 

 

Many of the joists in the basements also had electrical lines running through them. This is safe as 

long as proper guidelines for the size and location of the holes are followed. Figure 5-47 shows 

joists that have an excessive number of holes made very close together through the joists. This 

number of holes in a row and the improper location of these holes may weaken the joists 

significantly. 
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Figure 5-47 Excessive Holes in Joists (22) 

 

Not all of the joists in the basements were made using 2”x10” dimensional lumber. Figures 5-48 

and 5-49 show two alternate types of joists that were used. They are similar in principle to open 

webbed steel joists or a shallow truss and provide many of the same advantages. They are light 

and have a high bending moment resistance. The large openings can also be used to pass 

electrical, plumbing, and mechanical fixtures through, eliminating the need to put holes in the 

joists and preserving their strength. 
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Figure 5-48 Alternate Type of Joists – Metal Web (170) 

 

Figure 5-49 Alternate Type of Joists – Open Web Floor Trusses (177) 
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Subflooring 

The subflooring was made of plywood or oriented strand board. Both types suffered from water 

damage in many of the homes. Water damage was most prevalent on boards below bathrooms 

and kitchens. Figures 5-50 and 5-51 show examples of subflooring that have been damaged by 

water and should be replaced immediately to prevent damage to the surrounding subflooring or 

to the joists below. 

 

Figure 5-50 Water Damaged Subflooring (67) 



55 

 

 

Figure 5-51 Water Damaged Subflooring (38) 

 

Load-Bearing Walls 

The load-bearing walls in the home often had superficial damage but the structural members 

were still intact and functional. Figure 5-52 shows drywall that has been damaged, but this will 

not compromise the wall. If the damage is due to water it may be a source of mould, although the 

damage in Figure 5-52 does not appear to be caused by water. 
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Figure 5-52 Damaged Drywall (41) 

 

5.3.4 Trailers 

The trailers had the same structural components as homes with crawlspaces, although the 

condition of the post supporting the main beam has already been discussed in section 5.1.4. 

Access to the crawlspace was also restricted for the most part, making it difficult to assess the 

other components, although reasonable assumption regarding their condition can be made based 

on the observations of the other homes as well as the conditions inside the trailers. 

Floor Beams 

The beams were difficult to assess, as access was limited, but they could still be seen from the 

ventilation holes in the crawlspace wall. The beams are hollow rectangular steel sections. They 

are very strong and weather well, making them able to withstand shifting and wet conditions 

without too much damage. Figure 5-53 shows a beam with localized water staining due to a 

leaking appliance or plumbing above. Figure 5-54 shows a beam with more consistent corrosion 

due to damp conditions in the crawlspace. Both beams will still perform adequately, but with the 
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levels of corrosion present, it would be very likely that other components that are more 

susceptible to water damage, such as the joists and floorboards, have deteriorated as well. 

 

Figure 5-53 Rusted Beam in Crawlspace (167) 
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Figure 5-54 Beam in Crawlspace Below Trailer (181) 

 

Floor Joists 

The floor joists in the trailers were the most difficult to assess. Not only was access to the 

crawlspace restricted, but the joists were hidden in the insulation, but there were signs that could 

indicate damage to the joists. 

When the crawlspace goes through damp cycles, surface moisture could cause corrosion. As the 

joists are hidden by the insulation and part of the building envelope, they should have some form 

of vapour barrier to protect them from humid conditions. If insulation is on the ground or the 

vapour barrier has been torn, the joists will be subject to humidity and condensation. Therefore, 

if there is any evidence of damage to the vapour barrier or the insulation, the joists should be 

checked for water damage. 

In addition to water damage from humid conditions, the joists may also be damaged from leaking 

plumbing, as were the joists in the other homes. Fortunately, the plumbing will damage the 

subflooring first. Therefore, if damage to the subfloor is evident, it is quite possible that there is 



59 

 

also localized damage to the joists supporting that section of subflooring. If the subflooring has 

water damage, the supporting joists should be inspected to determine the condition of the joists. 

Subflooring 

The subflooring in the trailers was medium-density fibreboard (MDF). MDF is very soft and 

susceptible to water damage. This makes it an unsuitable material for this application. All the 

trailers have problems with the floors swelling and becoming soft. Some have holes right 

through the flooring to the crawlspace. Others have replaced sections of the flooring in favour of 

a more suitable material. Figure 5-55 shows a trailer that has had the subflooring in front of the 

kitchen sink replaced with plywood, which is able to withstand the wetting and drying cycles 

more effectively. 

 

Figure 5-55 Replaced Subflooring in Kitchen (118) 

Load-Bearing Walls 

The trailers are long and narrow, making the span of the transverse trusses very short. For this 

reason the load from the roof can be transferred through the exterior walls down to the 

foundation without using interior walls or posts to carry a portion of the load. 
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5.4 Roof 

Access to the attic space was also restricted, and so the roof was assessed from outside the attic. 

Based on an inspection report of a training centre, with similar construction and in a First 

Nations Community, it can be assumed that the roof is made of prefabricated wood trusses with 

metal gusset plates at the connections (Gloux, 2013).The roof sheathing is likely oriented strand 

board. The roofs appeared to be in good condition for the most part, but some did display water 

damage or damage caused by shifting. There are four indicators that a roof requires an attic 

inspection to verify the integrity of the trusses. 

1. Missing or excessively worn cover (i.e. Shingles): Figures 5-56 and 5-57 

2. Sagging or cresting of the roof line: Figures 5-58 and 5-59 

3. Stained and damaged soffits and fascia: Figure 5-60 

4. Damage or staining to the ceiling inside: Figures 5-61 to 5-63 

 

Figure 5-56 Missing Roof Shingles (38) 
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Figure 5-57 Deteriorated Roof Shingles (130) 

 

Figure 5-58 Sagging Roofline (128) 
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Figure 5-59 Sagging Roofline (128) 

 

Figure 5-60 Water Damaged Soffits (122) 
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Figure 5-61 Damage to Ceiling (87) 

 

Figure 5-62 Damage to Ceiling (78) 
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Figure 5-63 Damage to Ceiling (189) 

These failures are caused by a wearing down of materials, shifting of the foundation, building 

envelope failure or mechanical system failures, such as exhausting a bathroom vent inside the 

attic. While the source of the damage may not be structural, it can lead to damage of the 

structural components and lead to structural failures. It is difficult to be certain about the source 

and extent of damage like this without access into the attic.  

Figure 5-64 shows a home with large sections of soffit and fascia missing, most likely due to a 

strong wind. Exposing the attic like this decreases the protection they provide to the roof trusses 

from the elements. In addition to that, birds have been noted to live in many of the attics. 
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Figure 5-64 Missing Soffits (19) 

 

5.5 Decks 

Most of the homes in the FNC had a wooden deck or landing leading to the entrance. While 

structural failure of the deck would not compromise the home, it could be dangerous for those 

using the deck. For that reason, this section covers many of the issues that were common to the 

deck supports, beams, joists, and the surface of the deck. The condition of the decks ranged from 

very poor to fair. Some required restaining or painting to protect the wood from weather; others 

have already been worn down and required replacement in part or in whole. 

5.5.1 Posts 

The posts for the decks were made using sistered 2”x4” or 2”x6”. This will provide sufficient 

support, but, in many of the cases, the posts have deteriorated and could no longer provide the 

necessary support. Figure 5-65 shows a landing where one of the posts is completely deteriorated 

making the deck unsafe to use and putting more stress on the other components. The posts in this 

deck are directly on the dirt, which will deteriorate the posts very quickly. 
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Figure 5-65 Sinking Landing (83) 

 

Some of the decks were also very tall, exceeding 3’ in height. For taller decks, if 2”x4” boards 

used as posts were too slender and could buckle, especially if the posts are slanted, as in Figure 

5-66, leading to unsafe conditions for the residents. 
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Figure 5-66 Slanted Deck Support (116) 

 

5.5.2 Beams 

The beams supporting the decks were in good condition. The main concern with the beams was 

their connection to the exterior wall of the home. While the beams were in good condition, the 

siding of the house had been damaged, most likely during the installation of the deck. Figure 

5-67 shows the connection of a ledger board to a home. The exterior surface of the home was 

damaged during the installation and was never repaired and sealed to prevent the intrusion of 

water into the home. Water staining was also observed. 
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Figure 5-67 Very Poor Connection Between Deck and House (116) 

 

5.5.3 Joists 

The size and spacing of the joists ranged greatly. Some were as small as 2”x4” boards while 

others were 2”x8” boards. The spacing also ranged greatly: some had spacing up to 25” between 

joists. The deck in Figure 5-68 has joists made of 2”x4” dimensional lumber spaced at 24”. 

2”x4” dimensional lumber would be acceptable for the decking, but is unacceptable to use as the 

deck joists. Current practice is to use 2”x8” boards spaced at 16” on centre. 
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Figure 5-68 Slanted Deck Support (155) 

 

5.5.4 Stairs 

The stairs for many of the decks were damaged, and some were missing completely. Figure 5-69 

shows a set of stairs that has begun to fall away from the deck. These stairs are unsafe and should 

be replaced to prevent injuries. These stairs are also placed directly on the ground, which will 

speed up their deterioration. 
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Figure 5-69 Very Poor Deck Stairs (25) 

 

5.5.5 Deck Boards 

The surface boards had excessive amounts of wear. Most required refinishing to prevent further 

damage, but many boards were broken or were about to break and should be replaced. Some of 

the homes had new decks built or had additions made to existing decks. In some of these cases, 

the wood that was used for the new deck was not appropriate for use in exterior construction. 

Figure 5-70 shows a deck where an addition was been made using non-treated lumber. The deck 

was poorly constructed, and there was more evidence of weathering, even though the deck is 

relatively new. 

Several decks were also missing railings around the perimeter, as shown in Figure 5-70. Any 

deck over 2’ high should have a railing to prevent injuries as a result of falling off the edge. The 
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balusters for the railing should be no more than 4” apart to prevent children from getting their 

heads stuck between them or falling through. They should also be vertical and not horizontal to 

prevent small children from climbing over the railing and falling off the deck. Unfortunately, 

data regarding the presence and condition of the railing was not collected other than anecdotal 

comments making the overall assessment of their condition difficult. 

 

Figure 5-70 Inappropriate Wood for Exterior Use (116) 

6 Building Envelope 

The purpose of the building envelope is to protect the residents and the structure from exterior 

elements such as rain, ground-water, and wind. In addition to protection, it should be designed to 

provide a comfortable and controllable atmosphere. This section will review four kinds of 

building envelope failure observed in the FNC, how they failed, and possible consequences of 

the failure. The four failures that will be discussed are: 

a)  Ground-water seepage; 

b)  Rain intrusion; 

c)  Condensation; and  
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d) Air infiltration. 

In 1998, Boles conducted a study on recurring mould in homes in a First Nations Community in 

Manitoba. Boles noted building envelope failures as a main cause of mould growth in the 

buildings (Boles, 1998). Many of the causes and observations that Boles made were observed at 

the homes that were inspected. 

6.1 Groundwater Seepage 

The FNC is located near a river and although it is surrounded by a ring dike flooding still been 

occurred since 1998, due to groundwater intrusion. The dike is able to prevent the water from 

flowing across the surface of the floodplain but does not stop the groundwater from seeping 

through the soil surrounding the foundations of the homes. Homes that have shallow or deep 

basements have concrete walls and floors. Homes with crawlspaces also have concrete walls, 

although these are mostly above grade.  Very few concrete walls had any form of waterproofing 

or protection on the exterior and, once the soil was saturated, the hydrostatic pressures were far 

too high for the concrete to resist, and the water was able to force its way through the concrete 

and into the basements. Concrete is a fairly porous material, and, under pressure, water is able to 

make its way through the concrete. Had these homes had some form of water proofing on the 

outside surface, the severity of flooding due to seepage could have been greatly reduced. Figure 

6-1 shows an example of a basement wall that has had waterproofing installed to prevent further 

flooding. 
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Figure 6-1 Basement with Waterproofing (189) 

 

Many of the homes were also observed to have cracks in the foundation walls and floor slabs. 

Cracking in concrete will greatly increase the porosity of the foundation, providing a path with 

much lower resistance for the water to travel through and enter the basement. Sealing these 

cracks would also greatly decrease the amount of water entering the basement but would not be a 

complete solution to the problem. 

In addition to spring flooding, residents also reported recurring issues with flooding throughout 

the winter. Residents also reported that sump pumps ran frequently or continuously in the 

wintertime, indicating that the water levels are high enough to flood the basements even in the 

absence of a large scale flood. Others reported that flooding occurred within a day of 

disconnecting the sump pump. This indicates that flooding is an ongoing problem throughout the 

year that must be dealt with in order to avoid continuing damages to the home and health 

problems for the residents. 
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6.1.1 Evidence of Groundwater Seepage 

There were 107 homes that had basements. Of the homes with basements, 23 had water stains on 

the floor but not the walls; 19 had stains on the wall but not the floors; and, 37 had stains on 

both. These stains could be caused by seepage, plumbing leaks or both. Each home that had 

stains would have to be assessed to determine all of the potential sources, but during the 

inspections, there were many different signs of seepage and flooding. Figure 6-2 shows the 

bottom half of the drywall that has been removed due to mould growth and water damage when 

the floor was flooded. In some cases, a white residue was left behind known as efflorescence. 

This white residue is the minerals that are in the water before it evaporates and can be seen in 

Figure 6-3. Many of the teleposts had corrosion and rust at the bottom which gives a good 

indication of the depth of the water during flooding, as seen in Figure 6-4. Cracks in the wall or 

floor also had water staining around them, indicating water seepage like the one shown in Figure 

6-5. 

 

Figure 6-2 Drywall Removed due to Flooding (115) 



75 

 

 

Figure 6-3 Efflorescence on Floor (115) 

 

Figure 6-4 Rusted Telepost (189) 
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Figure 6-5 Water Staining Around Crack (90) 

 

6.1.2 Points of seepage 

For ground water to seep into the basement it will have to come through the floor or the walls, 

both of which are made of concrete and allow seepage in the event of a large hydrostatic 

pressure. In addition to water seeping through the concrete itself, many homes had cracks in the 

floor and the walls, as shown in Figure 6-6. Prevention of water intrusion can be accomplished 

by sealing the cracks and installing proper waterproofing or by decreasing the hydrostatic 

pressure by using a sump pump. 
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Figure 6-6 Cracking in Basement Floor (131) 

 

Another method of preventing groundwater seepage in a home is to ensure that the water does 

not settle around the foundation of the home. While this is difficult in circumstances when the 

ground is completely saturated, it can be done in the event of large rainstorms. When it rains, 

water should be shielded by the roof and then transferred to the eaves trough system. The 

purpose of the eaves trough system is to take the water from the roof and move it down and away 

from the house where it goes onto the ground surface. Once there, if the ground is sloped away 

from the house properly, it should continue to flow away from the home. Table 6-1 shows the 

ratings for the eavestrough systems as well as the quality of the landscaping with respect to 

moving water away from the house. 
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Table 6-1 Condition of Homes' Water Transportation 

  Number of Eavestrough and Landscapes Receiving this Rating  

System Total No. Very Poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

(Out of 5) 

Eavestroughs 448
1 

109 254 44 40 1 2.0 

Landscaping 151
2 

9 40 73 29 0 2.8 

1
Eavestroughs on all sides of each home were inspected 

2
Some homes were duplexes sharing one landscape 

 

It is evident From Table 6-1, that movement of water away from the home is generally poor to 

fair. Many of the eavestroughs were marked poor because many were missing downspouts and 

gutters, as in Figure 6-7. The absence of downspouts caused the water from the roof to be 

localized at the corners of the home instead of being directed away from it. If the downspouts 

were missing altogether, then large stains were observed on the walls, especially on surfaces 

made of stucco. The landscaping fared better but still not great by much. Many of the homes had 

localized low points near the foundations. This was especially common when the downspouts 

were missing, as the water would run to the corner and erode a low point into the soil. The 

landscape of a large number of the homes was rated very poor or poor, indicating that even if the 

water is moved sufficiently far away from the home, it will flow backwards to the foundation 

and potentially enter the home. 
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Figure 6-7 Missing Downspout (18) 

 

6.2 Rain Intrusion 

Of the homes inspected, many of the residents also reported water intrusion whenever it rained. 

Typically, this rain leaked in through the roof and around the windows and doors. This would be 

expected as many of the roofs were missing shingles or fasciae which are vital components in the 

performance of the roof system. Windows and doors are also discontinuities in the building 

envelope which, when not installed properly or damaged, become a weak point in the building 

envelope, making it easy for water as well as air to leak into the home. Another common 

discontinuity that can lead to rain intrusion is the presence of nails, especially on the roof. The 

nails are used to keep the shingles or roof sheathing down, but each nail creates a path for the 

water to travel through. If the nails are not installed properly or their protection has been 

removed, such as the case of missing shingles, then the water will follow the path of the nails 

into the attic and the home. Table 6-2 gives a rating of the roof covers, the window frames, and 

the main entrance, and the exterior wall surfaces, giving an indication of the possibility of them 

leaking. 
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Table 6-2 Condition of Building Envelope Components 

   Number of Building Envelope Components Receiving 

this Rating 

 

Component Type Total 

No. 

Very Poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

(Out of 5) 

 

Entrance Main 159 30 64 44 18 3 2.4 

Roof cover Metal 7 0 0 0 5 2 4.2 

Shingles 148 9 21 38 77 3 3.3 

Wall Concrete 4 0 1 0 3 0 3.5 

Stone 6 0 1 3 2 0 3.2 

Stucco 295 11 58 104 111 2 3.1 

Vinyl 191 32 27 55 77 0 2.9 

Wood 135 23 24 86 0 0 2.5 

Window 

Frame 

Plastic 549 12 45 157 325 11 3.5 

Metal 12 0 3 7 2 0 2.9 

Wood 757 128 265 271 92 0 2.4 

 

6.2.1 Entrance 

Many of the doors have not been sealed and finished properly, leaving large gaps around the 

frame which water can get through, as shown in Figure 6-8. In other homes, there are gaps 

between the door and the frame, as seen in Figure 6-9. It was observed that there are many dogs 

that are free to wander around the FNC causing damage in the weather stripping around the 

doors. A storm door would prevent the dog from scratching and damaging the weather stripping. 

Many of the homes also had evidence of a break in, as shown in Figure 6-10, causing damage to 

the seal of the doorway. 
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Figure 6-8 Gap Around Door Frame (130) 

 

Figure 6-9 Gap Around Door (169) 
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Figure 6-10 Evidence of Forced Entry (66) 

 

6.2.2 Roof Cover 

Metal roofs fared better than shingle roofs. There are two explanations for this. Metal roofs are 

more durable and require less maintenance as a result. In addition to that, metal roofs at the FNC 

are much newer and have not been exposed to the same wear and tear as shingle roofs. The 

shingle roofs that fared poorly received poor ratings due to excessive weathering, such as that 

shown in Figure 6-11. Shingles have varying life expectancies and will wear down through the 

years and require maintenance regardless of how they were installed. In addition to the years of 

weathering from the sun and rain, some roofs had missing shingles and bald patches were 

observed, as shown in Figure 6-12. This would result from a large wind and a poor installation. 
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Figure 6-11 Weather Damaged Shingles (87) 

 

Figure 6-12 Missing Shingles (38) 
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6.2.3 Exterior Wall Finish 

Concrete 

Only one home had concrete walls, and it was significantly newer than the rest. That being said, 

concrete would be the most durable of the sidings. It would be able to resist weathering from the 

sun, wind and rain. It would also resist cracking and chipping more than stucco would. Concrete 

is also low maintenance. As a building material, it is very good, but it is expensive to build, 

especially in remote areas where transportation costs are prohibitive. 

Stucco 

The stucco homes appeared to be in decent shape as well, although many of them did show signs 

of cracking as well as large exposed areas. The exposed areas are most common around newer 

windows and doors where the stucco had been damaged but never repaired, as in Figure 6-13. 

While the stucco appeared to be in good shape, it is a porous material and wind-driven rain will 

still be able to seep through, meaning that the layers behind the stucco must also be in good 

shape to stop rain water from getting into the home. Many homes, especially those that had a 

stucco finish, had very significant water stains, as seen in Figure 6-14. Of the walls inspected, 

36% of the stucco walls had water stains compared to 27% of non stucco walls that had stains. 

Stucco is also very susceptible to cracking and chipping, especially if there is shifting in the 

house, which was a common problem with many of the homes. 
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Figure 6-13 Damaged Stucco Around Door (126) 

 

Figure 6-14 Water Stained Stucco Siding (8) 
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Vinyl siding 

As an exterior building material, vinyl is a good choice. It is water proof and low maintenance. It 

is also reasonably priced and able to stretch more than stucco or wood as the house shifts. The 

problem that was found with the vinyl siding during the inspections was a low resistance to 

wind. Many homes had sections of vinyl that were buckling or falling off due to the high winds, 

as in Figure 6-15. This was especially prevalent on the northwest corner of the homes. 

 

Figure 6-15 Very Poor Vinyl Siding (83) 

 

Wood siding 

Wooden siding had the lowest rating. Two main factors contributed to this rating. Firstly, the 

homes with wooden siding tended to be older than the homes with vinyl or stucco siding. In 

addition to that, wood requires a lot of maintenance to keep it in good shape. As a result, many of 

the homes had wooden boards that were weathered and faded, or falling off and exposing the 

sheathing below, as in Figure 6-16. Wood is strong siding and will resist wind better than vinyl, 



87 

 

as well as resist cracking and water intrusion better than stucco, but, because of the maintenance 

that is required, the wood siding was typically in worse condition than the other types of siding. 

 

Figure 6-16 Missing Wood Siding (74) 

 

6.2.4 Window Frames 

Plastic 

Plastic window frames are assumed to be made from polyvinyl chloride (PVC) and performed 

better than wooden frames. Plastic is lower maintenance and will last longer if neglected. For 

this reason the plastic frames performed well. Even if the window frame looks to be in good 

condition from the outside, there may still be leaking if it has not been installed properly. Figure 

6-17 shows the inside of a window that looked good on the outside but has evidence of rain 

water leaking inside, which was commonly reported by residents. 
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Figure 6-17 Poor Repairs Below Window (181) 

 

Metal 

There weren’t as many metal frames as plastic or wood, making the sample size too small to 

draw significant conclusions concerning metal frames. 

Wood 

The wooden window frames faced the same challenges as those of the wooden siding. They are 

high maintenance and typically older than the PVC frames. They have undergone a lot of 

weather with very little maintenance put in to preserve them and extend their usefulness. About 

half of the wooden windows could still be salvaged with some painting and refinishing, but the 

other half needs to be replaced. Figure 6-18 shows a window that is beyond repainting and 

should be replaced. 
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Figure 6-18 Weathered Wooden Window Frame (1) 

 

6.3 Condensation 

The most common areas for condensation to occur are the windows, the bathroom, the kitchen, 

the rim joists, attic hatches, exterior walls, ceilings, and floors. Some of these problem areas are 

the result of deficiencies in the building envelope, whereas others would be more appropriately 

attributed to building system deficiencies, such as a broken or inoperable bathroom fan. 

Condensation occurs in the home when warm moist air meets a cold surface. This will be most 

common in winter as the air inside the home will be warmer than outside, and the building 

envelope will tend to be colder, providing a surface where condensation can occur. Since the 

inspections were done in the summer, the condensation could not be observed, but water stains 

and damage caused by the condensation could be observed. In each room, there were four 

surfaces that were checked for condensation: the ceiling, floor, walls, and windows. Table 6-3 

shows the counts for those surfaces out of 1,112 rooms. It should be noted that 229 of the rooms 

did not have a window. 
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Table 6-3 Surfaces with Condensation Stains 

Surface Rooms with Condensation 

No Condensation 327 

Ceiling 263 

Floor 9 

Wall 99 

Window 677 

 

The condensation stains in the kitchen and the bathroom, although affected by the building 

envelope, is mostly due to large amounts of water vapour being released into the air raising the 

relative humidity beyond the reasonable capacity of the building envelope. Therefore, a more 

effective way to reduce the condensation is to ventilate the rooms properly and reduce the 

relative humidity. 

6.3.1 Windows 

The most common area for condensation to be reported was on the windows. Table 6-4 shows 

the ratings for 1,235 different windows. The inspectors looked for signs of wear such as cracking 

and broken panes, or deterioration of the seals or caulking. 129 of the windows were broken 

completely and replaced with plywood, severely lowering the air tightness and thermal 

resistance. 

Table 6-4 Condition of Window Covers 

  Number of Panes Receiving this Rating  

Panes Total No. Very Poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

(out of 5) 

Single 40 6 26 7 0 0 2.0 

Double 512 53 68 89 301 1 3.3 

Triple 683 93 103 98 326 12 3.1 

Total 1235 152 197 194 627 13 3.1 

 

 Condensation on the windows would be caused by three main deficiencies, two of which are 

caused by deterioration or damage to the window and one which is caused by an inadequate 
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thermal resistance. Many of the homes that had single or double pane windows were observed to 

have condensation on the window panes. This indicates that although the windows were in 

“good” condition, they were unable to provide the thermal resistance necessary to prevent 

condensation.  

Windows are made up of alternating layers of glass and gas, such as argon. The thermal 

resistance of the window is determined by combining the resistances of each layer. In a double 

pane window there are two layers of glass and a single layer of gas between them. If one of the 

panes is broken then the gas will also be released. This eliminates all of the thermal resistance 

provided by the gas and half of the resistance provided by the glass, effectively reducing the total 

resistance by over 50%. By the same logic, triple pane windows with a broken pane of glass will 

lose more than 30% of their thermal resistance. Homes that had triple panes were less likely to 

have condensation on the windows unless any of the panes were cracked or broken. As stated 

earlier, in 129 cases, all of the panes in the window had been broken and replaced with plywood 

leading to major deficiencies in the thermal resistance and the air tightness of the window. The 

final deficiency reported in many of the windows was broken seals. This is evident when 

condensation is seen between the panes, indicating that the humid air is able to get through the 

seal into the gap between the two panes. The pane closer to the exterior will have a lower surface 

temperature and will, therefore, be more likely to reach the dew point of the interior air, causing 

more condensation than would otherwise occur. 

Many of the windows showed typical wear and tear, such as deteriorated seals or cracks in the 

panes from shifting, but many windows also had evidence of vandalism as shown in Figure 6-19. 
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Figure 6-19 Broken Window Pane (23) 

6.3.2 Ceiling 

The next most common area for condensation to occur was on ceilings, as seen in Figure 6-20. 

While condensation was evident in all rooms and areas of the ceiling, there were specific areas of 

the ceiling that were more likely to have condensation present and usually were more severe. 

These zones of increased condensation occurred for two reasons. In some cases, it was due to 

excessive humidity, such as in the bathroom or the kitchen. In areas with excess humidity it is 

very difficult to control condensation via the building envelope, and mechanical ventilation is a 

more suitable option.  

Condensation also occurred in areas where the insulation barrier was broken or thermal bridges 

were made through the building material. Many of the homes also had evidence of condensation 

and water damage on the attic hatches, as seen in Figure 6-21. This is caused by a decrease in the 

thermal resistance at the hatch compared to the rest of the attic. Thermal bridging also occurred 

along the roof trusses, especially where the roof met the wall and in the corners of the rooms, as 

shown in Figure 6-22. 
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Figure 6-20 Condensation on Ceiling (66) 
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Figure 6-21 Damage from Condensation on Attic Hatch (41) 

 

Figure 6-22 Damage from Thermal Bridging in Attic (25) 
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6.3.3 Walls 

Condensation was also commonly observed on the walls. As with ceilings, this was more 

common in wet rooms such as the kitchens and bathrooms. In addition to the wet rooms, 

condensation was also commonly reported on the rim joists. The rim joists were observed to 

have insufficient insulation and vapour barriers. Both of these two conditions contribute to 

condensation as the surface temperature will be much lower due to the lack of insulation, and the 

humid air will come in contact very easily with the cold surface, causing condensation. Figure 

6-23 shows a severe case where the condensation has cause mould to grow on the wall. In this 

case, the insulation is so inadequate that the wall often has frost on it from the condensation 

freezing when it makes contact with the wall. Other homes had air conditioners installed without 

proper sealing and insulation around them, as in Figure 6-24, creating a discontinuity in the 

building envelope. 

 

Figure 6-23 Water Damaged Wall (82) 
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Figure 6-24 Discontinuity in Building Envelope Around Air Conditioner (15) 

6.3.4 Floor 

Only a few homes were observed to have condensation on the floor and the amount of 

condensation in these homes was very small. This would be typically be found in room where 

the humidity is very high, such as in a bathroom during a shower if there is not ventilation to 

remove the excess moisture in the air. This would not be considered a serious concern for homes 

at the FNC. A bigger concern would be water damage from leaking and faulty plumbing. 

6.4 Air Infiltration 

The residents in the homes inspected in the FNC also reported drafts when the wind blew in 

certain directions. Drafts in a home are the result of failures and leaks in the building envelope. 

Leaks typically occur at discontinuities in the building envelope, such as windows and doors, or 

at the intersection of the walls and the ceiling. Replacing window panes with plywood, as in 

Figure 6-25, or damaged weather stripping around the door are both common sources of leaks in 

the building envelope. Leaks are also common at joints in the seam or at holes left behind when 

mechanical or plumbing fixtures, such as an old chimney in Figure 6-26, were removed and were 

not sealed properly. Some walls in the homes had large holes leading directly to the outside, as in 
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Figures 6-27 and 6-28. Other homes had damaged dryer or HRV vents covers, which allow air to 

flow freely from outside to inside, as in Figure 6-29. Shifting in the homes will also lead to stress 

concentrations in the building envelope, creating or enlarging leaks and cracks. Many of the 

crawlspaces also had discontinuities in the vapour barrier, as in Figures 6-30 and 6-31, which 

allow air from the ground to infiltrate into the home. Leaks will not only increase energy bills 

and make the home uncomfortable for the residents, they will also a common source of 

condensation in the home as the cold air comes into contact with the warm air.  In the spring of 

2013, blower door tests were conducted on a random sample of 30 homes to determine their air 

tightness. The data are not a part of this thesis but will be reported in a separate study that deals 

with energy efficiency of homes in the FNC. 

 

Figure 6-25 Boarded Up Window (164) 
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Figure 6-26 Old Smoke Stack with No Seal (107) 

 

Figure 6-27 Hole in Building Envelope (15) 
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Figure 6-28 Hole in Building Envelope (67) 

 

Figure 6-29 Exhaust with No Cover (52) 
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Figure 6-30 Unsealed Vapour Barrier (90) 

 

Figure 6-31 Unsealed Vapour Barrier (90) 
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Leaks in the building envelope are also a major source of energy loss. In the presence of an air 

leak, the amount of energy lost is increased greatly by increasing convection loss substantially. 

Energy loss will increase the cost of heating and cooling and make it more difficult to control the 

indoor environment. Leaks in the envelope can lead to moisture and condensation problems as 

warm, humid air is able to come into direct contact with colder air and will condense.  Air 

leakage can also increase the danger in the event of a fire as the flow of air and oxygen can help 

to transfer the smoke and speed up the spread of the fire.  

7 Inspection of Mechanical Systems 

The purpose of the mechanical systems in the home is to control the air quality. They are 

responsible for heating and cooling as well as for ventilation and humidity control. Table 7-1 

gives the ratings for different mechanical systems that were observed during the inspections. 

Table 7-1 Condition of Mechanical Components in the Homes 

   Number of Mechanical Components Receiving this 

Rating 

 

System Type/component Total 

No. 

Very Poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

(Out of 5) 

Cooling Central 8 0 0 1 6 1 4 

Local 86 9 15 35 27 0 2.9 

None 65 - - - - - - 

Heating Fireplace 4 0 0 3 1 0 3.3 

Wood Stove 8 2 2 3 0 0 2.1 

Smoke Pipe 69 28 17 15 6 1 2.0 

Electric Furnace 145 9 17 43 73 3 3.3 

Furnace Filter
1 

112 12 33 22 26 14 3.0 

Ducts and Vents
1 

141 25 43 42 30 0 2.6 

Hydronic 4 1 0 0 3 0 3.25 

Electric 6 2 1 2 1 0 2.3 
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Baseboard 

(local) 

Ventilation HRV 118 41 38 14 21 0 2.1 

HRV Filter 97 5 19 33 28 6 3.1 

Bathroom Fan 102 42 10 29 16 1 2.2 

Kitchen Fan 104 26 15 28 32 1 2.6 

1
Applies to filters, ducts and vents of all furnace types regardless of fuel source. 

7.1 Cooling 

The homes in the FNC are cooled using either a central air conditioner or window units. The 

purpose of the air conditioners, whether central or local, is to provide a comfortable living space 

for the occupants. As a by-product, they also assist in humidity control by removing excess water 

from the air as it is cooled. 

7.1.1 Central 

Central air conditioners are connected to the same system as the furnace. This allows them to be 

controlled by the thermostat and circulate the air using the ducts in the home. Using the ducts 

creates a more uniform temperature throughout the home leading to a more comfortable 

environment. With only eight homes with central air conditioners in the FNC, the sample size is 

too small to draw conclusions about the performance of central air conditioners. 

7.1.2 Local 

Of the homes that were inspected, 86 used a local air conditioner. These would be set up in a 

window of a room, most commonly in the living room or the kitchen. The controls are directly 

on the unit and air is only circulated into the room in which the unit is located. This makes it a 

less efficient form of cooling, especially for larger homes, as rooms that are further away from 

the air conditioner will be too warm, and rooms that are closer may be too cold. 

The homes were not built with local air-conditioners installed and the ones that are currently in 

place have been added to the home after construction. A local air-conditioner is one that only 

cools the air in the room it is located in, compared to a central air-conditioner which cools the air 

in every room by using the ducts and vents. In some cases, they are placed in one of the windows 

during the summer and then removed in the winter. Figure 7-1 shows a case where a hole has 
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been cut in the wall of the home to make a spot for the air conditioner. The opening has been 

very poorly made and damaged the exterior stucco of the building creating a possibility of water 

and air leakage. 

 

Figure 7-1 Very Poor Installation of an Air Conditioner (84) 

 

As mentioned earlier, a by-product of air-conditioning is humidity control. As the warm air is 

cooled, the relative humidity of the air rises and excess moisture in the air will condense inside 

the air-conditioner removing water from the air. As the water is removed from the air it needs to 

be drained. For central air-conditioning systems it is usually connected to the plumbing and 

doesn’t tend to be a problem.  For the local units, the water is released on the outside of the unit. 

As a result, many units have severe water staining below the window containing the air 

conditioner, as seen in Figure 7-2. This leads to the growth of mould and the deterioration of the 

exterior wall system. For this reason, local window units are not a good option unless proper 

drainage of the water is provided. Of the window units that were observed, 29% had water 

staining of varying degrees on the exterior walls below the unit. 
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Figure 7-2 Water Staining Below Air Conditioner (178) 

 

7.2 Heating 

Homes in Manitoba require large amounts of heating in the winter. As the house inspections 

were done in the spring and summer, the overall effectiveness of the heating system was not 

observed. However, thermographs of 30 random homes were taken during the winter of 2013 to 

study heat loss. The data from these thermographs will be reported in a separate study. The 

furnaces were inspected visually for wear and tear. They were also checked to make sure they 

turned on and, when possible, the residents gave input as to the functionality of the heating 

system. 

7.2.1 Central Heating System 

Central systems heat the house as a whole. They are controlled by a central thermostat that 

monitors the temperature in a room or hallway, usually near the center of the home. The different 

types of central heating systems are fireplaces and woodstoves, furnaces or forced air systems, 

and hydronic heating. 
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Fireplaces and Woodstoves 

The woodstoves and fireplaces are considered central in the sense that there are meant to heat the 

house as a whole, but they generate heat as a local source in the center of the home, similar to the 

local air-conditioning units. As such the fireplaces and woodstoves face the same problems, but 

reversed, as the window air conditioners face in larger homes. These systems can be controlled 

either manually or via a central thermostat. 

The twelve homes that had a fireplace or a wood stove also had an electric furnace. The 

fireplaces and wood stoves were used before the electric furnace was installed but hadn’t been 

removed from the home. This is why there are 69 chimneys but only twelve systems require a 

chimney. All the old homes used to have woodstoves but were replaced with electric furnaces. 

When the transition was made many of the whole chimneys were left behind. Some were capped 

but others were not. These left-over chimneys provide a path for air and water to get into the 

house even if they are in good condition. They should all be removed and the roof and attic space 

should be patched where they used to be. Figure 7-3 shows a chimney that has evidence of 

corrosion from rainwater. 

 

Figure 7-3 Water Damaged Smoke Stack (184) 
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Furnace 

A total of 145 homes at the FNC use central furnaces to heat their homes. Furnaces work by 

heating the air and then distributing the warm air throughout the house. They can work 

effectively and heat the house evenly if the duct work and vents in the home are in good 

condition and free of clogs or leaks. There are vents that take warm air from the furnace to 

different rooms in the house as well as vents that take colder air from the rooms to the furnace. If 

the vents are in good condition and the system is properly balanced, the house will be uniformly 

heated and very comfortable for the residents. 

Electric Furnace 

The furnaces in the FNC were powered with electricity. This is a reliable and efficient form of 

heating, although it is more costly per unit of energy than gas. As none of the homes had gas 

furnaces, it is reasonable to assume there is little to no infrastructure in place for gas. To install 

the necessary infrastructure would be very expensive and a long-term cost analysis would need 

to be done to determine the cost effectiveness of installing gas systems. The electric furnaces 

were typically in the good-to-fair condition. Most were operable, although a few were inoperable 

or difficult to control properly. The most serious problem with the electric furnaces was the 

wiring. Some blew the breakers whenever they ran, others could not be controlled properly, and 

some even sparked when using the switches. This is a serious fire hazard, and any furnace that 

has exposed wiring or any other electrical issues should be repaired or replaced immediately. 

Furnace Filter 

Cold air that is brought into the heating area of the furnace must pass through the filter. The filter 

protects the mechanical components, such as the fan, in the furnace from damage due to dust and 

debris. In addition, the filter removes dust from the air improving the air quality in the home. Of 

the 145 homes that had furnaces, only 112 had filters in place. Of those that had filters, the 

average rating was “fair”, indicating that most of the filters were still effective, but should be 

replaced as dust had started to build up and clog the filter. If the homes that didn't have filters in 

place, the rating was “very poor”, with an average rating of 2.5, falling in the “poor-to-fair” 

range. This poses a serious risk for the furnaces and, if left unaddressed, may lead to damage of 
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the furnace or even lead to a fire in the home. Other filters that were rated “poor” or “very poor” 

were heavily clogged or had been damaged leaving large holes in the filter.  

Ducts and Vents 

The ducts and vents are used to transfer air to and from the furnace. If these are in poor 

condition, the house will be difficult to heat evenly and will be very uncomfortable for the 

residents. Dirty ducts can also lower the air quality in the home and should be cleaned 

professionally on a regular basis. The condition of the ducts usually fell into the “poor-to-fair” 

range. Many had ducts that were not connected to the vent, as in Figure 7-4, or vents that were 

clogged and no longer allowing air to pass through, as in Figure 7-5. Other ducts had large rust 

and corrosion stains, as in Figure 7-6. Stains can be caused from the smoke stack leaking when it 

rains, the plumbing above may be leaking, or condensation may be forming on the cold returns if 

there is excessive humidity in the home. 

 

Figure 7-4 Disconnected Vents (16) 
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Figure 7-5 Dirty Vents (84) 

 

Figure 7-6 Water Damaged Ducts (16) 
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Hydronic 

Another form of centralized heating is hydronic heating. Hydronic heating uses a closed system 

of pipes in the floor to circulate warm water throughout the house. This is used in homes with 

slab on grade foundations where the energy is then transferred to the concrete through 

conduction and then radiates from the floor and heats the room. If installed properly, this creates 

a very comfortable living environment. The drawbacks of hydronic heating are the specialized 

skills that are needed to use or repair the system. Hydronic systems must be prepared every fall 

before they are used for the winter. This usually must be done by someone with specific training 

and knowledge of hydronic systems. Also, if the system is broken, repairs can be expensive and 

difficult as the piping is embedded in the concrete slab and, therefore, would require jack 

hammering to access. Hydronic is also has a lag time, meaning that once it is turned on it will 

take longer to heat up the living space than a conventional forced air furnace will. Only four 

homes had hydronic heating as it is a much newer form of heating compared to forced air. This 

makes it difficult to draw meaningful data about the system's performance. That being said, of 

the four that had hydronic heating, only one indicated problems in the system which made it 

difficult to heat the home, creating hot and cold points on the floor. As the system is embedded 

in the concrete, we could not assess the condition of the pipes and had to rely on the testimony of 

the residents. If the system is being used at the time, thermal imaging of the floor is a practical 

method to ensure there is even heat distribution. 

7.2.2 Local Baseboards 

Only six homes used local baseboards to heat the homes. The advantage of local baseboards is 

that different rooms can be heated as they are used, instead of heating the whole house at the 

same time. Baseboards also run individually, so, if one breaks down, the house can still be 

warmed. If a furnace breaks down, the whole house has no heat source. The baseboard heaters 

scored in the “poor-to-fair” range. Many of them were dirty or did not have adequate space 

between them and the furniture in the room. This is very dangerous and can cause house fires 

very easily. For this reason, baseboard heaters would not be recommended as an appropriate 

heating source.  
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7.3 Ventilation 

There are three areas of mechanical ventilation in the homes. The Heat Recovery Ventilators 

(HRV) are used to ventilate the entire home and bring in fresh air. In addition to that, they are 

also used to remove excess water from the air and control the humidity. Additional ventilation is 

also provided in the kitchen and the bathroom. These areas are wet rooms that generate 

additional humidity which may lead to water damage and mould in the rooms. The purpose of 

the vents in these rooms is to removed the humid air from the homes and prevent the build-up of 

excessive humidity in these rooms or the rest of the home. 

7.3.1 Heat Recovery Ventilators 

The primary purpose of the HRV’s is to bring fresh air into the home and remove stale air. In 

addition to that, they have been designed to pass the old air by the new air and transfer energy 

between them, thereby reducing the amount of energy lost during air exchange. In newer homes 

in Winnipeg, the HRV is used in place of the kitchen and bathroom vent, by taking air from 

those rooms outside and then bringing new dry air into the living room or bedrooms. At the 

FNC, the HRV's were not used to draw air from the bathrooms or kitchen but, instead, just drew 

air from the basement or whatever room they were located in. This reduces their effectiveness 

but is easier to install and maintain as there is less infrastructure needed. 

Generally the HRV's were in poor condition. Many were not plugged in, and many residents did 

not know how to use them or what their purpose was. Some homes reported fires starting as a 

result of the HRV's. Many were very dirty inside and did not operate properly, the water lines 

were sometimes cut and leaked on the floor, as in Figure 7-7, and many had damaged and 

destroyed duct work, as shown in Figure 7-8, creating an uncontrolled leak in the building 

envelope and making the HRV completely ineffective. HRV's that are not maintained and 

cleaned regularly will become dusty and seize up, creating a significant risk of fire if used. 
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Figure 7-7 Disconnected HRV Drains (157) 
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Figure 7-8 Damaged HRV Ducts (127) 

 

As with a furnace, HRV's require an air filter to protect the mechanical components. The filters 

that were present were typically in fair shape meaning they needed to be cleaned or replaced but 

did not pose a serious risk to the HRV yet. Twenty-one of the HRV's did not have filters at all, so 



113 

 

they should not be run until filters are put in place or there will be a risk of damage to the HRV 

or the possibility of starting a fire. 

7.3.2 Bathroom Fans 

The purpose of the fans in the bathrooms is to remove humid air from the house and prevent 

damage to the interior of the home as a result of condensation. The bathroom fans in the homes 

inspected were in poor condition. Many were inoperative or had missing cover plates, as in 

Figure 7-9. Others were clogged with dust and could no longer remove the air from the bathroom 

at an adequate rate, as in Figure 7-10. Clogged covers indicate that the vent does draw air from 

the room and simply needs to be cleaned to make sure it is still effective. Other vents that turned 

on and appeared to be in good condition did not actually suck air and would need to have the 

motor inspected to ensure that the fan is spinning quickly and in the right direction. Air that is 

drawn from the bathroom needs to be exhausted outside the home; otherwise, the humidity is not 

removed but just moved to another area. As access to the attic was restricted, the termination 

point of the vent could not be determined for all cases. Figure 7-11 shows one home where the 

bathroom vent has been exhausted into the duct work in the basement which is very poor. Fifty-

four of the homes did not even have a bathroom vent. If these homes are rated as “very poor,” 

then the average rating of the bathroom vents would drop to 1.8 which is in the range of “very 

poor” to “poor” condition. 
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Figure 7-9 Disconnected Bathroom Fan (10) 

 

Figure 7-10 Dirty Bathroom Fan (185) 
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Figure 7-11 Bathroom Exhaust Terminating Inside the Home (79) 

 

7.3.3 Kitchen Fans 

The kitchen fans have the same general purpose as the bathroom fans to remove the excess 

humidity that is generated in the kitchen. The fans are located above the stove as that is the 

source of the humidity. The fans were rated in the fair-to-good range. Many of the fans were 

very dirty with cooking grease, as in Figure 7-12, which could cause a fire. In addition to being 

very dirty, the fans did not exhaust the air outside the home. Instead, they recirculated the air 

back into the kitchen, which will disperse the humidity and prevent a small zone with excessive 

humidity to be created above the stove. This is not as effective as exhausting the humid air 

outside the home but will reduce the potential and degree of impact from humidity directly above 

the stove. 
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Figure 7-12 Dirty Range Hood (169) 

 

7.3.4 Laundry 

Clothes drying machines are another source of humidity in the homes. They should be exhausted 

to the outside, but many of the ducts for the drying machines are broken or disconnected, as in 

Figure 7-13. This causes the air to be vented into the basement or laundry room, creating 

excessive humidity and creating the potential for condensation. 
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Figure 7-13 Damaged Laundry Duct (79) 

8 Plumbing 

In general, plumbing ranged from poor to fair. Table 8-1 shows the breakdown of different 

plumbing components. 
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Table 8-1 Condition of Plumbing Components 

  Number of Plumbing Components Receiving this Rating  

Component Total No. Very poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

(Out of 5) 

Kitchen 155 26 35 55 36 0 2.7 

Laundry 146 20 25 39 58 0 3.0 

Bath 153 54 41 34 24 0 2.2 

Septic 32 3 8 11 9 0 2.8 

Sump Pump 92 11 20 21 36 0 2.9 

Catch Basin 94 11 20 27 26 0 2.8 

Connection 64 1 2 20 28 0 3.5 

Sump Pump 

Hoses 

74 8 24 10 27 2 2.9 

Pipes Waste 154 17 22 63 51 1 3.0 

Pipes Supply 154 18 39 49 48 0 2.8 

 

8.1 Rooms 

There are three rooms that have plumbing fixtures in most homes. They are the kitchen, the 

bathroom, and the laundry room. Many homes have the laundry rooms in the basement area. 

Other than the three main areas for plumbing, the basements often have sump pumps. The supply 

pipes and wastewater lines also come in and exit through the basement or crawlspace in most 

homes. 

8.1.1 Kitchen 

The condition of the plumbing in the kitchen ranged from poor-to-fair. Many had loose or 

leaking pipes that damage the counter and cabinet below the sink, as in Figures 8-1 and 8-2. In 

several cases, the damage extended below the floor boards and into the subfloor or joists below 

the kitchen.  
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Figure 8-1 Water Damage Below Kitchen Sink (97) 

 

Figure 8-2 Water Damage Below Kitchen Sink (23) 
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8.1.2 Bathroom 

The condition of the bathrooms’ plumbing was generally poor. Bathrooms were typically worse 

than kitchens or laundry rooms, due to the number of fixtures in the bathroom. Kitchens only 

have one sink, whereas bathrooms have a sink, a toilet, and a bathtub or shower. Bathrooms 

suffered from improperly installed fixtures and gaps in the piping. This led to damage in the 

walls, in the floor, and around the sink, just like in the kitchens. Figure 8-3 shows a gap in the 

plumbing below the sink, and Figure 8-4 shows severe damage to the floor boards and joists 

below the bathroom.  

 

Figure 8-3 Disconnected Plumbing Below Bathroom Sink (62) 
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Figure 8-4 Water Damage Below Bathroom (189) 

 

8.1.3 Laundry 

The condition of the laundry room plumbing fared better than kitchens or bathrooms because 

they were used less often than the kitchen or bathroom. Homes that had poor or very poor 

laundry plumbing typically leaked at the connection to the main plumbing. This often resulted in 

severe water damage and mould growth behind the laundry machine, as shown in Figure 8-5. 



122 

 

 

Figure 8-5 Excessive Damage Behind Laundry Machine (8) 

 

8.2 Sump Pump System 

The sump pump is used to draw water from around the foundation and pump it into the yard. 

8.2.1 Sump Pit 

The sump pit is where the pump is located. Water is collected and channeled to the pit from the 

outside perimeter of the house where it can be pumped up and away from the basement. The 

condition of the sump pumps was rated between poor and fair. The rating took into account the 

condition of the pit, the motor, and the piping from the pit to the exterior wall. Some of the pits 

had water that had not been pumped out, indicating that either pump or the switch was not 

working. Others were unplugged and, therefore, did not operate. Figure 8-6 shows a sump pump 

that has been flooded from the laundry machine discharge but the pump did not discharge the 

water. 
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Figure 8-6 Overflowing Sump Pump Pit (108) 

 

8.2.2 Catch Basin 

The catch basin collects water from the basement floors. If the house has a weeping tile around 

the foundation, they can either bring the water to the catch basin or directly to the sump pump. 

The catch basin should be able to drain the water to the public sewer system, but if that is not 

possible and the water rises too high, it can drain to the sump pit where it will be pumped out. 

The houses had been fitted with backwater valves after the sewers backed up in 1997. If installed 

properly, this would have ensured that sewer water will not be able to back up into the house, 

and only ground water would flow from the catch basin to the sump pit. Many of the sump pits 

were blocked or clogged with clutter; others were missing their grate and had foreign objects 

inside. If these objects flow over to the sump pit, they may clog or cause serious damage to the 

pump rendering the pump inoperative. 
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8.2.3 Connection 

The purpose of the connection is to allow water to flow from the catch basin to the sump pit 

when the water level gets too high. If the basin is clogged, then the water will back up into the 

basement and cause damage inside the home. 

8.2.4 Discharge Pipe 

Once the water has been pumped from the pit to the outside of the house it should be taken far 

away from the house. If it isn't, the water will flow back into the basement and may flood the 

basement or will make its way back to the pump increasing the amount of work the pump has to 

do and wearing it out faster. The condition of the hoses was rated poor-to-fair, but 18 of the 

homes with sump pumps did not have any hose connected at all. If these homes are included and 

counted as very poor, the average rating will drop to 2.5. Homes that would be considered very 

poor would be homes where there was no pipe, the pipe was disconnected, or it did not take the 

water away from the house. Some even brought the water back into the window wells, as shown 

in Figure 8-7, which would cause severe flooding and damage inside the basement. Figure 8-8 

shows a home that did not have a pipe connected. The water in this case is discharged right 

outside the foundation and has, in turn, eroded a path back toward the home. This would have 

been prevented if the pipes were connected and used properly. 
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Figure 8-7 Sump Pump Hoses Terminating in Window Well (131) 

 

Figure 8-8 Missing Sump Pump Hoses (25) 
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8.3 Supply 

The supply pipes bring water from the public lines into the homes and then distribute the water 

to where it is needed inside the house. A number of homes in the FNC did not have a public line. 

Instead they were connected to private cisterns for their water. The cisterns were evaluated as a 

part of the supply system but a secondary evaluation of the cistern and testing of the water would 

be advisable. The supply lines were made of copper piping and their condition fell in the poor to 

good range. Many showed signs of leaking, as in Figures 8-9 and 8-10. Others were very cold 

and had excessive condensation forming on the outside, as in Figures 8-11 and 8-12. While this 

results from excessive humidity as opposed to a deficiency in the supply lines, it can lead to 

damage below the lines or at points where the lines come into contact or near other building 

materials. Some of the trailers also reported that the pipes froze in the winter which can lead to 

major damage and leaking in the summer when they thaw out. It could also lead to mould 

growth. 

 

Figure 8-9 Leaking Water Pipes (81) 
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Figure 8-10 Damage from Leaking Pipes (81) 

 

Figure 8-11 Condensation on Cold Water Pipes (56) 
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Figure 8-12 Condensation on Cold Water Pipes (56) 

 

8.4 Waste 

Wastewater is removed from homes by either using the public system or by storing the 

wastewater in a septic tank and then pumping it out when the tank was full. Most of the homes at 

the FNC used the public system, but a few still had septic tanks. 

8.4.1 Public System 

The wastewater drainage within the house was typically in fair condition. Many had staining on 

the outside but the actual source of the leak was not the fixture above the plumbing. In this case, 

the pumps can simply be cleaned but the actual source of the leak should be addressed. If there is 

a leak, the plumbing can be fixed at the source of the leak without replacing too much of the 

system, making it fairly cheap to fix if the location of the leak can be determined. Figure 8-13 

shows a home where the drain for the HRV has been routed into the clean out-line, for the home. 

This may lead to a sewer water backup into the home through the clean out line causing a lot of 

damage to the home. Figure 8-14 shows the basement of a house that has serious leaking that has 
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not been addressed in a long time. Damage from this leak has accumulated and has led to the 

growth of an excessive amount of mould. 

 

Figure 8-13 HRV Draining into Clean Out Line (184) 
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Figure 8-14 Damage from Leaking Wastewater Pipes (25) 

 

8.4.2 Private System 

The condition of the septic tanks was rated as poor to fair. Some residents complained of a 

constant smell. Others had large ruts around their home from the septic truck driving on soft 

ground. Some of the homes even had cracks in the tank walls or the cap as shown in Figure 8-15. 
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Figure 8-15 Cracked Septic Tank Lid (90) 

9 Electrical 

The condition of the electrical system is broken into interior and exterior systems. Also, in each 

case the conditions of the wiring and the outlets are rated separately. Table 9-1 shows the 

breakdown of the ratings. 

Table 9-1 Condition of Electrical Components 

   Number of Electrical Components Receiving this Rating  

Location Component Total No. Very poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

(Out of 5) 

Interior Wiring 157 26 43 44 43 1 2.7 

Outlets 156 29 57 39 30 1 2.5 

Exterior Wiring 157 8 15 54 80 0 3.3 

Outlets 152 13 18 50 71 0 3.2 
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9.1 Interior 

9.1.1 Wiring 

The condition of the interior wiring was rated in the poor to fair range. Many rooms had exposed 

wiring due to incomplete renovations or damage to the walls. In some cases even the interior of 

the wiring was exposed which poses a serious risk of electrocution or fire. Figure 9-1 shows a 

connection that should be put in a junction box to protect it from coming apart. If wiring comes 

apart it may spark and can cause a fire. In other homes there is also the evidence that junction 

boxes may be hidden behind the drywall. Junction boxes should always be accessible and should 

never be hidden behind the finishing.  

 

Figure 9-1 Unsafe Connection of Wires (90) 

9.1.2 Outlets 

Electrical outlets included all electrical fixtures, such as lights, ceiling fans or outlets. Figure 9-2 

shows an outlet that has no cover and is falling out of the wall, Figure 9-3 is a ceiling fan that is 

pulling away from the ceiling and Figure 9-4 shows a light that is also falling. Finally Figure 9-5 

shows an outlet that is beside a possible water source. Any outlet that is within three feet of a 
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possible water source, such as in the kitchen, should be a Ground Fault Circuit Interrupter 

(GFCI) to prevent electrocution. Most of the GFCI's did work but there were some that did not 

work when tested. Fire alarms were discussed earlier in section 11.1.1.  

 

Figure 9-2 Outlet Missing Cover Plate (12) 
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Figure 9-3 Ceiling Fan Pulling Away from Ceiling (10) 

 

Figure 9-4 Light Fixture Pulling Away From Ceiling and Missing Bulb (10) 
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Figure 9-5 Non GFCI Outlet Beside Potential Water Source (163) 

 

9.2 Exterior 

The exterior wiring was generally in better condition than the interior wiring. This is because 

there are fewer electrical fixtures and outlets outside the home. Much of the interior wiring is 

also exposed as a result of improper renovations or damage to the walls, which was less common 

on the outside. Figure 9-6 shows some exterior wires that used to be connected to a light, but the 

light has fallen off leaving the wires behind. Exterior outlets should be sealed around the edges 

and have a cover plate to protect them from the weather elements, unlike the outlet in Figure 9-7. 
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Figure 9-6 Missing Electrical Fixture (79) 

 

Figure 9-7 Missing Cover Plate and Damaged Outlet (189) 
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10 Room Assessments 

The condition of every room in each house was assessed. The rooms have been separated into 

the type of room (i.e. bedrooms, bathrooms, kitchens, living rooms, etc.) as well as whether they 

were below or above grade. It should be noted that eleven rooms were not inspected due to 

limited access. 

10.1 Above Grade 

All homes had some rooms above grade. Usually the rooms that were above grade were the 

bedrooms, the living room, the kitchen, the laundry room, and the bathroom. Some homes had 

other rooms above grade, such as a storage room or a porch, but these were not common, making 

it difficult to make meaningful conclusions about any trends as compared to the other homes. 

The rooms can be looked at with respect to water-related damage, such as condensation or 

plumbing issues, cleanliness and clutter, and the quality of the floor and wall finishes. 

10.1.1 Water Damage 

Table 10-1 shows the extent of condensation in each room. The rooms were assessed based on 

the amount of condensation, damp stains and mould that are present. They are also assessed for 

plumbing related damage and the condition of the caulking, if present, in the room. 
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Table 10-1 Water Damage in Rooms 

   Average Area of Condensation in Each Room by Component 

(sq. in.) 

Room Total # 

(n) 

Average # of 

People Sleeping 

in the Room 

Floor Walls Ceiling Window 

Bedroom 381 1.3 0 5 9 60 

Living Room 149 0.3 0 8 30 84 

Kitchen 158 - 3 30 67 66 

Laundry Room 26 - 2 14 9 17 

Bathroom 165 - 2 45 75 9 

Total/Average 879 - 1 18 35 54 

 

 Average Area of Damp Stains in Each 

Room by Component (sq. in.) 

Average 

Area of 

Mould 

(sq. in.) 

Percentage of 

rooms with  

Damage due to 

Plumbing 

Average 

Condition of 

Caulking in 

Each Room 

 Floor Walls Ceiling 

Bedroom 1 13 9 49 2 - 

Living Room 7 26 23 54 3 - 

Kitchen 27 51 49 92 68 1.8 

Laundry Room 27 28 4 19 44 - 

Bathroom 29 64 47 80 69 1.9 

Total/Average 13 32 25 62 28 1.9 

 

Condensation 

As expected, the bathrooms and kitchens had the most condensation due to excessive humidity 

that is often present. Combining excessive humidity with poor ventilation leads to condensation, 

as seen in Figure 10-1. Condensation was also excessive on the windows in the living rooms and 

bedrooms as well as in the kitchen. The bathrooms did not report condensation on the windows 

because most of the bathrooms did not have windows. The windows are a very common zone for 
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condensation due to the very low thermal resistance, especially if they are single or double pane 

or have any broken panes of glass.  

 

Figure 10-1 Condensation Damage in Bathroom (67) 

 

Damp Stains 

As with condensation, damp stains are most extensive in the kitchens and bathrooms. This is due, 

in part, to the levels of humidity that are generated but also as a result of damage from a water 

source directly. This may be due to leaking pipes and appliances but also came from overflowing 

and splashing sinks, toilets, bathtubs, and showers. Figure 10-2 shows water damage below a 

kitchen sink. On top of and below sinks there were commonly areas of water stains and water 

damage. Especially, since the counter tops and cabinets were made of particle board or other 

very absorbent material. This caused the counters to swell when they got wet and warp, crack, or 

break the veneer that was meant to protect the counter from water damage. In some cases, the 

counter surfaces were damaged, as a result of wear and tear, allowing water to damage the 

counter. Figure 10-3 shows a countertop around a faucet that has been damaged while Figure 
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10-4 shows a shower wall that has been damaged around the taps. Counter tops are commonly 

used to prepare food. Damaged counter tops pose a health hazard as they may be contaminated 

with bacteria and should be kept clean and in good condition. Figure 10-5 shows the wall above 

the kitchen sink. The wall has serious damage and the window frame also has been severely 

discolored. Damage above the sinks is very common and results from condensation, especially 

on the window, and splashing from the sink. 

 

Figure 10-2 Water Damage Below Kitchen Sink (189) 
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Figure 10-3 Damage Around Kitchen Faucet (31) 

 

Figure 10-4 Damage Around Shower Taps (171) 
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Figure 10-5 Damage Above Kitchen Sink (84) 

 

Visible Mould 

Ideally, mould should not be found in homes. Controlled amounts in areas that are more 

susceptible to mould, such as the caulking around the bathtub are unavoidable, in these cases, the 

mould should be cleaned and removed regularly in order to keep it under control. In the FNC 

every type of room had mould present. It was particularly extensive in kitchens and bathrooms 

due to the water sources that were present and the amount of humidity generated. Bedrooms and 

living rooms also had a lot of mould, due to growth on the windows. Figure 10-6 shows mould 

growth beneath a kitchen sink. Figure 10-7 shows extensive mould growth around a window 

frame.  
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Figure 10-6 Mould Growth Beneath Kitchen Sink (2) 

 

Figure 10-7 Mould Growth on Window (18) 
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Caulking 

Areas of the house that have a water source, such as the kitchen or bathroom sink, should also 

have caulking to protect the wall or floor around the fixture from water damage, although 

caulking is also prone to mould. To prevent the growth of mould on the caulking, non-organic 

caulking should be used and the caulking should be cleaned regularly. The condition of the 

caulking in the homes was rated as poor-to-fair. A fair rating indicates that it is worn and should 

be replaced, whereas a poor rating indicates that large sections are damaged and are no longer 

able to keep water out, as in Figure 10-8. If the caulking is missing or deteriorated, water damage 

can build up behind the counter or wall. This type of damage is difficult to quantify because it is 

hidden, but, if left untreated, it can become extensive before it starts to show signs of damage. 

For this reason, caulking should be checked and maintained regularly. 

 

Figure 10-8 Damaged Caulking Behind Kitchen Sink (2) 
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10.1.2 Cleanliness and Clutter 

If a room is unclean, or clutter is allowed to build up, it can lead to the growth of mould and 

odours which can reduce the air quality in the home. Table 10-2 shows the average ratings for 

cleanliness, clutter, dust, and draperies for each room. Ratings for cleanliness in the rooms were 

discussed by inspectors to mitigate bias and improve inter-rater reliability. The average rating for 

factors connected to cleanliness were typically fair, indicating that most rooms should be cleaned 

but do not seriously impact the resident’s health at this point. Dust within a home may make it 

difficult for some residents to breath. The overall rating for dust in the homes was poor. 

Table 10-2 Cleanliness Ratings for Rooms 

  Average Ratings 

(1=Very poor, 5=Excellent) 

Room Total No. Dust Cleanliness Clutter Drapes 

Bedroom 381 2.3 3.1 2.7 2.8 

Living Room 149 2.2 3.3 3.3 3.3 

Kitchen 158 2.2 2.9 3.2 3.2 

Laundry Room 26 3.2 3.0 3.0 - 

Bathroom 165 2.4 2.7 3.1 - 

Total/Average 879 2.3 3 3 3 

 

It should be noted that although the average rating may be fair, 74 rooms were rated very poor 

and 201 rooms were rated poor. While the average room may be fair, if any of the rooms are 

poor or very poor they can lower the quality of the air in the whole house and not just that room 

alone. If this is taken into account and homes are evaluated based on their lowest cleanliness 

rating the average rating drops from 2.8 down to 2.3. Table 10-3 shows how many homes would 

fall into each rating level. For a home to have a poor or very poor room indicates neglect for one 

or more rooms in the house. 
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Table 10-3 Cleanliness of Homes Based on the Lowest Individual Room Rating 

Rating # of Homes Falling 

Under this Rating 

Excellent (5) 2 

Good (4) 17 

Fair (3) 43 

Poor (2) 64 

Very Poor (1) 33 

Average (Out of 5) 2.3 

 

10.1.3 Interior Finish 

The condition of the interior finish for the floors and walls are shown in Table 10-4. The 

condition for both, the floors and the walls, is very close to fair, regardless of the room.  

Table 10-4 Condition of Interior Finishes Based on Room Type 

  Average Ratings 

(1=Very poor, 5=Excellent) 

Room Total No. Floor Condition Wall Condition 

Bedroom 381 3.2 2.6 

Living Room 149 3.1 2.9 

Kitchen 158 2.9 2.9 

Laundry Room 26 2.7 3.0 

Bathroom 165 2.7 2.8 

Total/Average 879 3 2.8 

 

Floor 

The ratings for the condition of the floors were slightly below fair in the bedroom and living 

rooms while the kitchen, laundry and bathroom were slightly above. The reduced floor value 

may be due to the movement of furniture, such as couches and beds, in the rooms. Table 

10-5shows the ratings for the floors based on the type of flooring.  Hardwood does well as it is 

very durable and a low maintenance flooring. Tile and carpet floors also fared well. Some homes 
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had tiles missing, but these are easy to replace, whereas laminate flooring should be replaced as a 

whole when it deteriorates. It should be noted that, although carpets may appear to be in good 

condition, they can hold a lot of dust if not cleaned and vacuumed regularly. The dust and 

particulates that are trapped by carpets can decrease the air quality in a home and make breathing 

difficult, especially for those individuals who struggle with asthma. In other cases, carpets may 

look good on the surface but have staining below, as shown in Figure 10-9. 

Table 10-5 Condition of Flooring Based on Type of Finish 

  Number of Floors Receiving this Rating  

Type of 

Flooring 

Total No. Very Poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

(Out of 5) 

Hardwood 36 2 0 11 14 6 3.7 

Tile 328 39 32 87 159 4 3.2 

Laminate 369 56 54 118 116 15 2.9 

Carpet 69 4 11 29 20 5 3.2 

 

 

Figure 10-9 Water Staining on Bottom of Carpet (189) 
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Walls 

The condition of the walls in the homes was rated slightly lower than that of the flooring. The 

walls exhibit the most wear in the bedrooms and the bathrooms. Of the walls that were rated, 895 

were drywall. The main issues that these walls faced were moisture damage, particularly in the 

bathroom, kitchen, and below windows. In addition to water damage, many of the walls had 

holes were damage caused by the residents. 

10.2 Below Grade 

The basements of the homes at the FNC are mainly unfinished. A total of 102 of the below grade 

rooms were classified as living rooms, indicating the basement was a single large room which 

often contained the laundry and the furnace. The homes that did have finished basements still 

had laundry and the furnace in one room, but the other rooms were bedrooms or bathrooms. 

During the inspections, there were 26 bedrooms below grade and only three bathrooms. For this 

reason, the evaluation for basement rooms was considered as a whole as opposed to 

distinguishing the rooms based on function as was the case with the rooms above grade. 

10.2.1 Water Damage 

Table 10-6 shows the evaluation of the water-and mould-related data for the basements. 

Caulking was not included as only four rooms in the basements had caulking to rate. The average 

values for all rooms below grade are given and the difference is compared to the average for all 

rooms above grade. A positive value indicates an improvement over the other rooms. It is 

evident from Table 10-6 that there is less damage due to condensation in the basement but there 

is much more damage due to other sources of water. Many basements had water stains due to 

groundwater seepage and water damage from plumbing, both in the basement and on the floors 

above. The amount of visible mould was also much higher in basements compared to areas 

above ground. 
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Table 10-6 Water Damage in Basement Rooms Compared to Rooms Above Grade 

   Average Area of Condensation in Each Room by Component 

(sq. in.) 

 Total 

No. 

Average No. of 

People Sleeping 

Floor Walls Ceiling Windows 

Average 139 0.5 1 13 10 37 

Difference
1 

- - 0 +5 +25 +17 

 

 Damp Stains (sq. in.) Mould 

(sq. in.) 

Percentage of Rooms with 

Damage due to Plumbing  Floor Walls Ceiling 

Average 88 90 111 117 66 

Difference
1 

-75 -58 -86 -55 -41 

1
Differences are compared to the average of all rooms above grade, positive values indicate an 

improvement 

10.2.2 Cleanliness 

Table 10-7 shows the ratings for cleanliness factors in the basement rooms. As with water 

damage, the basement rooms tended to be in worse condition that those above grade. The 

decrease in cleanliness indicates that the basements are more neglected and less cared for than 

above-grade rooms. 
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Table 10-7 Cleanliness in Basement Rooms 

 Average Rating 

(1=Very Poor, 5=Excellent) 

 Dust Cleanliness Clutter Drapes Carpet 

Average 3.0 2.9 2.8 2.5 2.9 

Difference
1
 +0.7 -0.1 -0.3 -0.5 -0.3 

1
Differences are compared to the average of all rooms above grade, positive values indicate an 

improvement 

11 Occupant Safety 

Many homes at the FNC presented immediate danger to the occupants. Many homes had little to 

no fire safety in place, had areas that were difficult and unsafe to walk, and others had potential 

for electrocution. 

11.1 Fire Safety 

In many of the home inspected, there was potential for fire. There were also many possible 

ignition points in a home from electrical wiring or malfunctioning appliances to heat sources, 

such as the stove or furnace. Therefore, there should be adequate warning in the event of a fire 

along with proper means of egress.  

11.1.1 Fire Alarms 

Every home should have an operational fire alarm which should be tested on a regular basis. 

Table 11-1 shows the ratings for fire alarms in the homes. Only 122 homes had fire alarms and 

those that had them, the average condition rating was 1.9 out of 5. If the 32 homes that did not 

even have a fire alarm are included and their condition was rated as very poor, the average rating 

will drop to 1.7 out of 5. This low rating is a serious concern for the safety of the residents and 

should be addressed immediately. Figures 11-1 and 11-2 show the condition in which many of 

the fire alarms were found. In addition to fire alarms, homes should be equipped with carbon 

monoxide sensors and alarms, but only five homes that were inspected had any. 
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Table 11-1 Condition of Fire Alarms in Homes 

  No. of Homes with Fire Alarms with this Rating  

 Total No. Very Poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

(Out of 5) 

Fire Alarm 122 64 28 7 23 0 1.9 

 

 

Figure 11-1 Wrapped Up Smoke Detector (124) 
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Figure 11-2 Very Poor Smoke Detector (10) 

 

11.1.2 Means of Egress 

Every house should have an operational front and back door to provide an alternate exit in the 

event that the main exit is blocked or is too far away. Table 11-2 shows the condition of the 

doors that were evaluated. The average rating was poor to fair but 145 homes were rated lower 

than fair. Not every house rated on poor or very poor is completely unusable, but many of them 

are either unsafe to use, as in Figure 11-3, or completely unusable, as in Figure 11-4. Both cases 

make it unsafe for residents to exit the home in the event of a fire if their primary means of 

egress is inaccessible for any reason. 

Table 11-2 Condition of Exterior Doors 

  No. of Homes with Exterior Doors with this Rating  

 Total No. Very Poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

Doors 306 32 113 94 66 1 2.6 
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Figure 11-3 Missing Exterior Steps (90) 

 

Figure 11-4 Sealed and Inoperable Exterior Door (10) 
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11.2 Trips and Falls 

In any home, there is always a risk of injury as a result of tripping or falling. Care should always 

be used to prevent trips and falls as well as to minimize the severity of the resulting injury. A 

common place for a serious injury is the stairs, whether inside or outside. For this reason, stairs 

should be sturdy, even, and provide a solid handrail to steady the user. Table 11-3 shows the 

ratings for the condition of the interior stairs at the FNC. If a staircase did not have a secure or 

proper handrail, it was rated poor. If the staircase was unsteady it was rated very poor. Of the 

111 interior staircases inspected, 70 of the interior staircases were unsafe to use and required 

repair or replacement of all or part of it. Figure 11-5 shows a staircase that does not have a 

handrail, while Figure 11-6 shows a staircase that is uneven and unsteady. Figure 11-7 shows a 

staircase that is missing two whole steps. In addition to stairs that were found to be in poor 

condition, holes in a floor or deck, such as those shown in Figure 11-8, can cause an occupant to 

fall and injure themselves. 

Table 11-3 Condition of Interior Stairs 

  No. of Homes whose Stairs have this Rating  

 Total No. Very Poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

(Out of 5) 

Stairs 111 10 60 33 6 2 2.4 
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Figure 11-5 Interior Stairs with No Hand Rail (41) 

 

Figure 11-6 Exterior Stairs with Damaged Steps (127) 
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Figure 11-7 Exterior Stairs with Missing Steps (84) 

 

Figure 11-8 Exterior Deck Surface with Broken Boards (127) 
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11.3 Electrocution 

Exposed wiring not only poses the threat of starting a fire, but it also may cause electrocution. As 

stated earlier, the internal wiring was rated in the poor-to-fair range. Many rooms had exposed 

wiring, and often the wiring was even bare posing a serious risk of electrocution. 

12 Indoor Air Quality 

Indoor air quality is difficult to quantify. One of the objectives in this project was to investigate 

the indoor air quality using air samples, which were analyzed for mould counts. Thus, noticeable 

odours were recorded, and air samples were taken on each floor. 

12.1 Odours 

Evidence of a mouldy odour was recorded upon entry to each home. As well, the predominant 

odour was recorded in each room. As with the cleanliness ratings, the odours in the rooms were 

discussed by the inspectors in order to mitigate individual bias. A total of 35 (22%) of the 159 

homes inspected had a noticeably musty odour upon entry into the home.   
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Table 12-1 lists the number of rooms that had various smells as the dominant odour. Smells that 

fell into the other category included urine, feces, diapers, cat odours, and food. The most 

common odour was the musty VOCs which indicate a high level of mould in the air. The musty 

smell was the most prevalent in the basements and in the bathrooms, as would be expected, 

based on the amount of visible mould that was found in these rooms. The odours that were 

recorded here are the strongest or more dominant smell in each room. If a room had multiple 

odours, the strongest smell was recorded for that room and any other odours were recorded in the 

comments. 
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Table 12-1 Dominant Interior Odours 

Room Total No. 

of Rooms  

No. of Rooms Having this as the Dominant Odour 

Cigarettes  Musty VOC’s  Cleaning  Other  None 

Bedroom 381 34 47 9 32 259 

Living Room 149 15 15 1 9 109 

Kitchen 158 15 21 2 18 102 

Laundry 26 3 0 5 3 15 

Bathroom 165 7 30 7 27 94 

Basement Rooms 180 7 65 3 7 98 

Total 1059 81 178 27 96 677 

12.2 Mould 

Mould inside a home can have many negative effects on the health of the residents. For this 

reason, mould should be removed and the source immediately addressed. The effect of mould 

can vary greatly depending on the type of mould and the individual being affected. This project 

hopes, in the future, to develop an association between levels of mould found in the home and 

the health of an individual. The inspections recorded visual evidence of mould as well as 

collected air samples to determine the concentration of specific species of mould in the air. 

12.2.1 Visible Mould 

During the room inspections, any visible mould was noted and the relative area of the mould 

recorded. The location of the mould within the room was also recorded in the comment section. 

In the even there was more than a single patch of mould, the total area of all patches was 

combined for the recorded area and the specific locations were listed in order of severity with the 

largest area being listed first. 

The area of the mould was recorded was divided into the following areas: 

- none; 

- <25 sq. in.; 

- 25 to 100 sq. in.; 

- 100 to 200 sq. in.; and 

-  >200 sq. in 
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As mould is an air pollutant, limiting it to a room in the home is not sufficient in protecting the 

occupants. The spores released from the mould will travel through the home regardless of its 

point of origin. For that reason, any mould in the home can present a serious health concern and 

should be dealt with immediately. Table 12-2 shows the minimum estimated area of mould in 

each home. It should be noted that mould is only a threat while it is alive and releasing spores 

into the air. Any visible mould may no longer be alive but should still be cleaned up. In some 

cases, the source of mould has been fixed but the mould has not been removed. It is impossible 

to tell from a single visual assessment if the mould is still alive and growing, or is dead and 

simply has not been removed. To determine if it is the former of the later the mould would have 

to be monitored for growth or air samples can be taken to measure spore concentrations in the 

air. 

Table 12-2 Minimum Area of Visible Mould in Homes 

Minimum Area 

of Visible Mould 

 (sq. in.) 

No. of Homes with 

this Minimum Area 

0-25 17 

25-100 26 

100-200 25 

>200 91 

 

12.2.2 Air Samples 

For this report, the homes were evaluated based on the guidelines given in a report by Federal 

Provincial Advisory Committee on Environmental and Occupational Health which recommends 

the following guidelines regarding allowable Colony Forming Units (CFU) per metre cubed of 

air (Nathanson, 2005). 

Some of the key points in the guideline are: 

 There should be less than 50 CFU/m
3
 of any specific type of mould 

 There should be less than 150 CFU/m
3
 combined if the ratios are similar to the exterior 

 In the summer the counts should remain less than 500 CFU/m
3
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During this investigation, a total of 414 air samples were taken. Of the samples taken, 170 were 

taken inside the home and above grade, 139 were taken inside the home and below grade (i.e. 

basement or crawlspace), and 104 were taken outside the homes. The air samples were taken 

using and air sampler with agar strips. The agar strips were cultured and analyzed by ALS Labs 

in Winnipeg. The results are summarized in Tables 12-3 and 12-4. The samples are separated 

based on above and below ground samples. From the table, we can see that over 81% homes had 

mould spore counts higher than 500 on the main floor and 78% of air samples in the basements 

and crawlspaces also had concentrations above 500 CFU/m
3
. In addition to the total counts there 

were specific type of mould, such as Cladosporium and Alternaria, which had very high 

individual counts. Individual counts that are above 50, or total counts greater than 500, may 

indicate dirty or poor air filters in the home as well as a poor barrier between the internal and 

external environments. High mould counts are detrimental to the health of the occupants and 

warrant further consideration and remediation. 

Table 12-3 Air Sample Results 

 Main and Second 

Floor Samples 

Basements and 

Crawlspace Samples 

Outside Samples 

Total No. of Air Samples 170 139 104 

No. of Air samples with Total 

Mould Counts < 500 CFU/m
3
 

(% of total) 

33 

(19) 

30 

(22) 

4 

(4) 

No. of Air Samples with Total 

Mould Counts 500-1000 CFU/m
3
 

(% of total) 

49 

(29) 

43 

(31) 

15 

(14) 

No. of Air Samples with Total 

Mould Counts 1000-1900 CFU/m
3
 

(% of total) 

71 

(42) 

47 

(34) 

28 

(27) 

Number of Air Samples with Total 

Mould Counts >1900 CFU/m
3
 

(% of total)
 

18 

(11) 

19 

(14) 

57 

(55) 
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Table 12-4 Number of Homes with Mould Counts that Exceeded 50 CFU/m
3
 for Specific 

Mould Types, as Recommended by Nathanson (2005) 

Type of Mould Main and Second 

Floor Samples 

Basement and 

Crawlspace Samples 

Total No. of Samples 170 139 

Cladosporium 97 75 

Yeast 19 11 

Alternaria 90 67 

Epicoccum 39 28 

Chaetomium 1 3 

Penecilium 17 18 

Fusarium 8 2 

Chrysosporium 0 0 

Aspergillus 11 18 

Stachybotrys 1 0 

Acremonium 0 1 

Mucor 6 7 

Scupulariopsis 1 1 

Rhizopus 2 3 

Eurotium 0 1 

Arthrinium 0 1 

13 Renovations 

Some of the homes at the FNC had signs of renovations. Many of the renovations were poorly 

done or unfinished. Common renovations included new decks, additions to the homes, or 

opening up the interior of the home by removing walls. 

13.1 Decks 

Many homes had new decks built. The ratings for the decks are given in Table 13-1. As 

discussed earlier the decks suffered from poor building material and inconsistent spacing and 
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size of the structural components. Decks often lacked proper guardrails and had shaky stairs as 

well. 

Table 13-1 Condition of Decks 

 Total No. 

of Decks 

No. of Decks Receiving this Rating  

Very Poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

(Out of 5) 

Decks 96 22 39 26 7 2 3.7 

13.2 Additions 

A few homes had additions done but not enough to draw significant conclusions. The homes that 

had additions had two common issues. The first was a poor foundation that was not tied into the 

original home. The foundations for the additions suffered from severe shifting, as shown in 

Figure 13-1. The homes that had additions also had damage to the exterior surface where the 

addition was made which was not properly sealed after the renovation was complete, as shown in 

Figures 13-2 and 13-3. 
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Figure 13-1 Foundation of Addition Sinking (122) 

 

Figure 13-2 Damage to Exterior Siding from Installation of Addition (189) 
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Figure 13-3 Damage to Exterior Siding from Installation of Addition (189) 

 

13.3 Interior 

Many homes had an interior walls removed to enlarge the living space. If the walls are not load-

bearing, this is not an issue. Unfortunately, many of the walls that were removed seemed to be 

load-bearing walls, and there was no beam or similar component in place to transfer the load that 

used to be transferred through the wall. Table 13-2 shows the ratings for the renovations to the 

walls that were done inside the homes. Figure 13-4 shows the ceiling where walls have been 

removed, but nothing has been put in their place to take the new load. In addition to lacking 

structural-support, many of the walls that were removed were not finished and left nails, wiring, 

and vapour barrier exposed, as shown in Figure 13-5. 
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Table 13-2 Condition of Interior Renovations 

 Total No. 

of Interior 

Walls 

No. of Interior Walls Receiving this Rating  

Very Poor 

(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Excellent 

(5) 

Average 

(Out of 5) 

Interior 

Walls 

192 53 60 55 22 2 3.7 

 

 

Figure 13-4 Interior Walls Removed (15) 
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Figure 13-5 Interior Walls Removed (15) 

 

13.4 Other Renovations 

Some homes had large sections of the joists cut out in order to pass plumbing or mechanical 

fixtures through, as shown in Figure 13-6. Removing large portions of the joist severely 

compromises the integrity of the joists and can lead to structural failure of the flooring system. 

Many of the homes also had left over smokestacks from the time when the new electric furnaces 

were installed. These should be removed and the remaining holes patched up instead of being left 

in place as they were. 
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Figure 13-6 Section of Floor Joist Cut Out (189) 

14 Summary of Condition Ratings 

The overall summary for the condition of different building components is given below in Table 

14-1. Air infiltration was not included in the assessment. 
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Table 14-1 Summary of Building Conditions 

 Component Average Rating 

(1=Very Poor, 5= Excellent) 

Building Structure Foundation 3.1 

Exterior Walls 4 

Interior Supports 2.8 

Roof 4 

Decks 3.8 

Overall 3.5 

Building Envelope Groundwater Seepage 3 

Rain Protection 2.7 

Condensation 1.8 

Overall 2.5 

Mechanical Cooling 2.9 

Heating 2.9 

Ventilation 2.4 

Overall 2.7 

Plumbing Supply 2.8 

Waste
1 

2.9 

Rooms 2.6 

Sump Pumps 2.9 

Overall 2.8 

Electrical Interior 2.6 

Exterior 3.2 

Overall 2.9 

Room Assessments Water Damage 1.4 

Cleanliness 2.8 

Interior Finishes 2.9 

Overall 2.4 

Safety Fire 2.2 

Trips and Falls 2.0 

Electrocution 2.6 

Overall 2.3 

Indoor Air Quality Odours 2.0 

Mould 1.0 

Overall 1.5 

Renovations Decks 3.7 

Interior Walls 3.7 

Other 2.6 

Overall 3.3 

1
Wastewater includes septic tanks 
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15 Conclusions and Recommendations 

The living conditions in the homes at the First Nations Community were found to be unhealthy 

and unsafe for the residents. Issues relating to the indoor air quality were found to be excessive. 

Almost all homes were found to have unacceptable levels of mould in the air. A combination of 

poor choice of materials and installation as well as general neglect and lack of maintenance in 

the homes has led to the deteriorated state of the houses. While most of the building components 

were rated in the poor-to-fair range, the safety of the occupants was rated very poor. Homes are a 

system that must work together in order to provide a safe and healthy environment for people. 

Even though the overall, or average rating, may be fair or higher, the impact of a single 

component failure will be devastating. For example, if only the interior supports are poor, they 

can still lead to failure of the entire system regardless of the condition of the other structural 

components. Therefore, the goal for any home should be to have a fair or better rating in every 

category as a single deficiency can make the house unsafe. Further research into the effects of 

the housing conditions on the health and education of the residents in the home is planned for the 

next phase of the project. 

As a result of this investigation, a number of recommendations to improve the housing 

conditions at the FNC were developed. The recommendations are divided into three categories; 

current structures, future construction, and ongoing care and maintenance. Any repairs or 

replacements should be done by or under the supervision of trained professionals. 

As the project moves forward, more data regarding the health and education of residents will be 

collected and a Healthy Home Index (HHI) will be developed. In order to develop the HHI, a 

protocol for analyzing and presenting data collected from the homes should be standardized. This 

will ensure that one house can be properly compared to another, and that the overall condition of 

a community can be compared to another community. 
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15.1 Current structures 

15.1.1 Structural 

Foundations 

Minor vertical or diagonal cracks in the foundation are not a serious structural problem but they 

should be sealed to prevent water leakage and monitored for widening or lengthening. Homes 

that have wide cracks or horizontal cracking should be reassessed on an individual basis to 

determine the appropriate remedial action to take. Trailers are subject to excessive shifting and 

should not be used as permanent homes in the FNC. The FNC is on a flood plain which makes 

the trailer foundations more susceptible to shifting, although the trailers may be appropriate for 

other environments. Wooden foundation blocks supporting trailers deteriorate and should be 

replaced with adjustable supports which can minimize the effect of shifting. 

Exterior 

Homes that have damage to the interior or exterior wall cover should have the section of the wall 

that is damaged removed. If the structure of the wall is not compromised, it can be recovered. If 

damage is present, then the extent of the damage should be determined by gradually removing 

the cover until damage is no longer present. Wall sections that are damaged should be replaced. 

Interior 

All bearing plates on posts should be replaced with appropriately sized plates. Damaged wooden 

members, such as beams, joists, and flooring, should be replaced. Homes where displacement or 

deformation of the beams has been observed should be inspected to determine the appropriate 

remedial action. Beams around stair openings should use joist hangers, instead of nails, to 

transfer the load from the joists to the main beam. 

Roofs 

Homes that have evidence of shifting in the roof line or damage to the ceiling should have their 

attics inspected for structural integrity. Also homes that have poor roof cover or evidence of 

water damage should be checked for water damage to the roof system. 
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Decks 

Decks that are soft or springy should be replaced. Decks with slanted or inadequate supporting 

members, such as posts and beams, should be rebuilt and have the inadequate members replaced. 

Any decks that make use of non-exterior grade wood should also be replaced exterior grade 

wood. Any deck boards that are damaged should be replaced as well as damaged stairs. All decks 

should have appropriate railings and handrails installed. 

15.1.2 Building Envelope 

Groundwater Seepage 

Any cracked foundation should be, sealed, and properly backfilled. Homes that have a history of 

flooding due to groundwater should have their foundations waterproofed on the exterior of the 

foundation. Also, weeping tiles should be inspected to ensure that they are connected to an 

operational sump pump. 

Rainwater Control 

Doors or windows that have obvious gaps or have reported leaking should be sealed. If there are 

no obvious gaps and there is still leaking when it rains, they, the door or window, should be 

replaced and the structure around the opening inspected for damage. Any damage to the exterior 

surface should be patched and sealed properly. All homes should also have proper eavestroughs 

with connected downspouts and extensions to take water away from the home. Any damaged or 

missing components should be replaced. Roofs with excessively worn or missing shingles should 

have new shingles installed, and the attic should be inspected for water damage. Any low spots 

around the home should be filled and raised so that surface water runs away from the house for at 

least one m. 

Condensation 

All windows should be upgraded to triple pane windows and any broken windows should be 

replaced. Other areas of condensation should be inspected for improper or missing insulation. 

Proper insulation should be installed if gaps or improper insulation are found. Areas with 

condensation and high humidity, such as the bathroom and kitchen, should have their ventilation 

checked to ensure that it is operational and exhausts the air outside the home. 
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Air Infiltration 

Any drafts that are noticed should be patched up, preferable with expansive foam and then sealed 

to match the surrounding surface. Any unused smoke stacks that have been left behind should be 

removed and the holes should be sealed properly. 

15.1.3 Mechanical 

Cooling 

Air conditioning units should be installed in a window and not in a structural wall. Units that 

have had a hole cut through the wall for the unit should be moved to the window and the wall 

should be patched up. Window units should have supports in place to hold the unit outside the 

window. Discharge of condensate should be directed far outside the home and not on the wall or 

a lower window. 

Heating 

Furnaces should have intact and clean filters. Filters should be HEPA-grade filters in order to 

remove as many particulates from the air as possible. Any venting or duct work or vents that are 

disconnected or leaking should be reconnected and sealed. Any foreign objects in the ducts 

should also be removed. Any home that does not heat evenly should have the furnace balanced. 

Baseboard heaters are unsafe and should be replaced with a forced air system.  

Ventilation 

All bathrooms and kitchens should have new exhaust fans installed which exhaust outside the 

home. The HRVs should have the ducts replaced and be plugged in. Any missing or damaged 

filters should be replaced and dirty filters should be cleaned. If the HRV is still not operational, it 

should be inspected and tested to determine if it requires repairs or needs to be replaced. 

15.1.4 Plumbing 

Supply 

Supply lines that have corrosion or signs of leaking should be replaced and the leaks sealed. 

Homes that are connected to the main system should be spot checked for water quality, and 

homes that are on private cisterns should have their water quality tested. If a home has 

condensation on its supply pipes, the mechanical system should be assessed and repaired in order 
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to ventilate the home and remove excess moisture in the air. If the humidity is still high and 

leading to condensation, the supply pipes should be insulated to prevent condensation from 

occurring. 

Waste 

Waste pipes that have water staining should be cleaned and the source of the leak should be 

determined. If the leak is in the plumbing, it should be replaced and sealed properly. 

Fixtures 

Any fixtures in the bathroom or kitchen, such as sinks, toilets, and showers that have evidence of 

leaking behind or below should be replaced. If water damage is present, the extent of the water 

damage should be determined and all components replaced. Areas, like the shower, that have 

breaks in the water sealing should be opened up and checked for water damage. 

Sump Pumps 

Sump pumps should all be plugged in and have their discharge hoses connected and pointed 

away from the home. If water that is added to the pit is not pumped out, then the pump should be 

replaced. If there is any leaking present, then the leak should be sealed or the piping replaced. 

15.1.5 Electrical 

Outlets 

Broken covers should be replaced, preferably with a flexible cover such as nylon. Any outlets 

that are not secured should be secured into place and have an appropriate cover plate to protect 

the user. Any outlets near a water source or outside should be a GFCI or have a GFCI circuit 

breaker. Any hanging or loose fixtures should be replaced or reinstalled so that they are secure. 

Any empty sockets should have new light bulbs installed. 

Wiring 

All wiring should be secured in such a way as to not interfere with movement inside the home. 

Any exposed wiring, whether interior or exterior, should be resecured. Cut or broken wiring 

should be replaced.  
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15.1.6 Rooms 

Water Damage 

Any components with water damage should be replaced. The source of the water damage should 

be determined and addressed accordingly to prevent further damage. 

Cleanliness 

All rooms should be cleaned. Clothing should be picked up and washed, hung up, put in a dresser 

or discarded. Mattresses should all have bed frames. 

Interior Finish 

Anything that is dirty or stained should be washed. Anything that is damaged should be patched 

or replaced. If there is damage to underlying components, the extent of the damage should be 

determined and they should be replaced. 

15.1.7 Safety 

Fire 

Every home should have an operational smoke alarm and CO monitor. Smoke alarms should be 

run on batteries so as to be separate from the home’s electrical system and remain operational in 

the event of a power failure. Every home should have two safe, operational and accessible points 

of exit in the event of a fire. 

Trips and Falls 

Stairs outside and inside the house should have a sturdy railing. Decks greater than 24” above 

grade should also have a railing around the edge to prevent falling off. Any deckboards or 

flooring that has a hole in it should be replaced. 

Electrical 

Any cut or broken wiring should be replaced. Exposed or hanging wiring should be resecured so 

as not to interfere with movement inside the home. All outlets should have a cover, preferably 

nylon. All sockets should have operational bulbs in them. 
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15.1.8 Indoor Air Quality 

Odours 

Any room that has a distinct odour should be cleaned. If the odour persists, then furniture, carpet, 

or other fixtures in the room may need to be replaced. Odours like cigarette smoke require 

certain cleaning agents such as trisodium phosphate. 

Mould 

If mould is found in any room, it should be cleaned by a professional who specializes in mould 

removal. The source of water or moisture should then be determined and fixed or replaced to 

prevent recurring mould. 

15.1.9 Renovations 

Decks 

Decks that are soft or springy should be replaced. Also decks with slanted or insufficient, not 

exterior grade, structural members should be rebuilt and have the inappropriate members 

replaced. Any deck boards that are damaged should be replaced as well as damaged stairs. All 

decks should have appropriate railings and handrails installed if none are in place. 

Exterior 

Damage to the exterior as the result of a new deck, window, or addition should be patched and 

sealed to prevent water from entering the home. 

Interior 

If any interior walls have been removed, one should ensure that they are not load-bearing. If they 

are load-bearing, then either a new wall or a beam and column should be installed to transfer the 

load to the foundation. Any joists that have been cut or had sections removed should be replaced. 

15.2 Future Construction 

The goal of new construction should be to use durable, low maintenance building materials as 

much as possible in order to prolong the life of the home and improve the living condition of the 

individuals. 
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15.2.1 Structural 

Foundation 

New construction should be built on slabs. The ground below should be built up so the home is 

higher than the surrounding grade reducing the risk of flooding. 

Exterior Walls 

The exterior walls had few noticeable problems. Using traditional wood construction or concrete 

walls both would be acceptable. 

Roof 

The roof should be made with pre-fabricated metal plate connected wood trusses. Wood is an 

acceptable building material. The trusses should be designed to span the width of the home and 

eliminate the need for interior supports. A metal roof cover is preferable to traditional shingles as 

it has a long-life expectancy and very low maintenance. 

Decks 

Decks should be made with construction grade wood that is meant for exterior exposure. The 

surface boards should be a composite material that will not deteriorate with the weather. 

15.2.2 Building Envelope 

Groundwater 

The ground under the home should be built up to raise the home above the surrounding ground. 

Concrete splash pads should be used at the bottom of downspouts instead of traditional 

extensions. 

Exterior Wall Surface 

Stucco is a good option if it is not damaged by residents at the FNC. Otherwise concrete walls 

will be more durable. Wood is too high maintenance and vinyl siding is not able to withstand the 

wind. 

Condensation 

Homes should be insulated to R2000 (Natural Resources Canada’s Office of Energy Efficiency, 

2012) standards to prevent condensation of the walls or ceiling. The home should also have 
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ventilation in the kitchen and bathroom that exhausts the air outside the home. All windows 

should be triple-pane windows with plastic frames. 

15.2.3 Mechanical 

Cooling 

New homes should have central air installed. 

Heating 

New homes should use electric forced air furnaces to heat the homes. 

Ventilation 

HRVs should be used to draw humid air from the bathroom and exhaust the air outside. Fresh air 

should be brought into the living room and bedrooms. The kitchens should have ranges that 

exhaust the air outside the home. 

15.2.4 Plumbing 

All pipes and fixtures should be tested and inspected before being enclosed to ensure that there 

are no leaks. 

15.2.5 Electrical 

Outlets 

Covers for outlets and switches should be nylon as it is more flexible and less likely to break or 

chip. 

Wiring 

Wiring should be run through PVC pipes through the home to keep it from getting damaged. 

15.2.6 Interior Finishes 

Walls 

The interior walls in the rooms need to be more durable. Using a very thick drywall, such as ¾”, 

or using multiple layers of drywall will increase the durability. Also using a wood finish will be 

more durable. If the home has concrete walls, the concrete will be a suitable finish although it 

may not be desirable for the home owner and is also very expensive. 
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Floors 

The floors should be hardwood or commercial-grade linoleum. 

Wet Rooms 

The walls in kitchens and bathrooms should be cement board with tiling to withstand the high 

levels of moisture. The counter should be stone or concrete in order to prevent water damage. 

Cabinets and cupboards should be solid wood and not particle board with a veneer. The bath area 

should have a seamless shower enclosure. 

15.2.7 Indoor Air Quality 

Proper control of moisture and pollutants in the air is the best way to control the indoor air 

quality. Homes should be equipped with HRV’s that will draw humid air from the kitchens and 

bathrooms, exhausting the humid air outside the home. The HRV should bring fresh air into the 

living rooms and bedrooms to balance the air flow in and out of the home. All homes should 

have forced air furnaces that are equipped with HEPA filters to remove particles in the air. HRVs 

and furnaces should have filter schedules on them to remind residents when to change filters. 

15.3 Ongoing Care and Maintenance 

No matter how well a home is built, the life expectancy of the home will be shortened if 

components are neglected and not maintained properly. Therefore, a plan to improve the health 

and living conditions of individuals will succeed only if the individuals themselves contribute. 

To ensure the longevity of the homes, there should be a community-wide maintenance plan in 

place to promote care for the homes. This will not only increase the living conditions of the 

residents but will also make issues with the house easier to identify and reduce the impact they 

have on human health. 

15.3.1 Renovations 

Any renovations should be approved by the housing authority and should be inspected by trained 

professionals to ensure that they have been properly installed. 

15.3.2 Maintenance 

A maintenance schedule should be developed by the housing authority and distributed to 

residents on a monthly basis. Residents should be required to adhere to the maintenance 

schedule. The maintenance schedule should include items such as, but not limited to, changing 
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air filters, cleaning eavestroughs, and refinishing the decks, to name a few. Regular cleaning of 

every room in the house should also be done on a regular basis. If any resident, by reason of 

physical limitation, is unable to maintain their home the housing authority should assign 

someone to carry out the task. Certain projects, such as re-shingling a roof, may require technical 

skill and knowledge and, therefore, should be done by an individual with the proper skills and 

training. 

15.3.3 Workshops and Training 

Workshops should also be provided regularly to address typical issues that are common in homes 

and can be addressed simply. For example, a workshop could focus on how to remove and 

replace worn and deteriorating caulking. 

  



181 

 

16 Works Cited 

Abbott, G. M. (2007). Building condition. CIB Work Building Congress. 

Aboriginal Affairs and Norther Development Canada. (2006). Household and Dwelling Census 

Statistics. Retrieved from Aboriginal Affairs and Norther Development Canada: 

http://pse5-esd5.ainc-

inac.gc.ca/fnp/Main/Search/FNHousehold.aspx?BAND_NUMBER=273&lang=eng 

Assembly of Manitoba Chiefs. (2011). developing Effective Community Strategies for First 

Nations Housing: Participant Manual. Assembly of Manitoba Chiefs. 

Boles, B. (1998). A Study of Recurring Mold Problems on the Roseau River Reserve, Manitoba. 

Ottawa: Canada Mortgage and Housing Corporation, Research Division. 

Canada Mortgage and Housing Corporation. (1987). Shelter House: A Rural and Native 

Demonstration House Design. Ottawa: Canada Mortgage and Housing Corporation. 

Canada Mortgage and Housing Corporation. (2001). Research and Consulation Project 

Concerning Inuit Housing Across Canada: Final Report. 2001: Canada Mortgage and 

Housing Corporation. 

Centers for Disease Control and Prevention and U.S. Department of Housing. (2008). Healthy 

Housing Inspection Manuel. Atlanta: US Department of Health and. 

Department of Families, Community Services and Indigenous Affairs. (2006). National 

Indiginous Housing Guide: Third Edition. Austalian Government. 

Gloux, P. (2013). Building Condition Assessment Roseau River First Nation - Training Centre. 

Winnipeg. 

Google. (2012, 10 15). Google Maps. Retrieved 10 15, 2012, from Google: www.maps.google.ca 

Government of Canada. (2011). Census Profile. Retrieved from Statistics Canada: 

http://www12.statcan.gc.ca/census-recensement/index-eng.cfm 



182 

 

Manitoba Family Services and Housing. (2001). "Building Consensus:" Hourthen Housing 

Forum, May 7th and 8th, 2001, Thompson, Manitoba: Final Report. Manitoba Family 

Servies and Housing. 

Nathanson, T. (2005). Indoor Air Quality: Fungal Contamination Guidelines: Interpreting the 

Analysis. Public Works and Government Services Canada (PWGSC). 

National Aboriginal housing Association. (2008). Building Homes, Building Futures: A Time for 

Renewal. Ottawa: National Aboriginal Housing Association. 

National Research Council of Canada. (2005). Naitonal Building Code of Canada. Ottawa: 

National Research Council of Canada. 

Natural Resources Canada’s Office of Energy Efficiency. (2012). 2012 R-2000 Standard. 

Natural Rexources Canada. Retrieved from Natural Resources Canada. 

Proskiw, G. P. (1995). Summary Report on the Flair Homes Energy Demo/CHBA Mark XIV 

Project. Ottawa: Energy Sector, Department of Natural Resources Canada. 

Scanada Consultants Limited. (1994). Field Testing of House Characteristics. Ottawa: Canada 

Mortgage and Housing Corporation. 

Wells, J. (2014). Housing Conditions and Children's Respiratory Health, Ph. D Dissertation. 

Winnipeg: University of Manitoba. 

 

  



183 

 

17 Notes from the Author 

The inspections was that were carried out were visual. There may have been more damage below 

the surface that was not evident at the time of the inspection. This report should not be taken as 

an exhaustive report of all issues but simply highlighting many of the common issues that were 

visible. 

There were also a number homes with various issues. For that reason, there is no blanket solution 

that is appropriate for all homes. Therefore, each home should be considered individually with 

respect to repairs and renovations. If any issues were highlighted, then a professional in that field 

should inspect and prescribe the appropriate action for remediation.  
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Address 

 

Date of Inspection                                                                                               Time of Inspection 

 

Inspection Team 

 

 

A. Exterior Inspection: General  

 General Information 

  

 
 

Assessment General Notes 

1. Type of home  

 

Bungalow 

Row Housing 

Townhouse 

Two Storey 

Bi-level (raised   

Basement) 

Semi-Detached 

Trailer 

Other 
 

  

2. Style of 

construction 

 3.  4.  
 

Wood Frame 

Brick 

Concrete 

Metal 

Other 

  

5. Foundation Wall 

 6.  7.  
 

Concrete Block 

Slab on Grade 

Wood blocks 

 Insulated Conc Form 

Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

8. Foundation 

Type 

 Slab  

Crawlspace 

Basement 

Cellar 

 

 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

9. Storm drainage Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

10. Downspout Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
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B. Exterior Inspection: Wall Side A 

Show North direction 

  

 

 

 

Show location with respect to street 

 

 

 

Wall Side A 

 

Show approximate wall dimensions, and location and dimensions 

of windows and doors 

 

 

  Rating General Notes 

1. Door 1 Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

2. Door 2 Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

3. Door 3 Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

4. Window 1: Frame  

 

Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

5. Window 1: Cover 

 

Single Pane  Double Pane 

Triple Pane  Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

6. Window  2: Frame  

 

Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

7. Window 2: Cover  

 

Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

8. Window 3: Frame 

 

Single Pane  Double Pane 

Triple Pane  Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

9. Window 3: Cover 

 

Single Pane  Double Pane 

Triple Pane  Other 
 Excellent  Good      Fair 

 Poor Very poor    
 

 

10. Window  4: Frame  

 

Wood Metal 

Plastic Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

11. Window 4: Cover Single Pane  Double Pane 

Triple Pane  Other 
 Excellent  Good      Fair 

 Poor Very poor    
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12. Exterior wall 

surface 

 

Brick Stone Stucco 

Concrete block 

Wood               Metal 

Vinyl siding    Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

13. Evidence of recent 

structural 

renovation 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

14. Evidence of 

condensation  

on wall 

 Yes 

No 

n/a 

  

15. Evidence of water 

stains on wall 

Yes 

No 

  

16. Ice-dam related 

problems 

Yes 

No 

  

17. Downspouts and 

gutters 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
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C. Exterior Inspection: Wall Side B 

Show North direction 

  

 

 

 

Show location with respect to street 

 

 

 

Wall Side B 

 

Show approximate wall dimensions, and location and dimensions 

of windows and doors 

 

 

  Rating General Notes 

1. Door 1 Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

2. Door 2 Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

3. Door 3 Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

4. Window 1: Frame  

 

Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

5. Window 1: Cover 

 

Single Pane  Double Pane 

Triple Pane  Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

6. Window  2: Frame  

 

Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

7. Window 2: Cover  

 

Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

8. Window 3: Frame 

 

Single Pane  Double Pane 

Triple Pane  Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

9. Window 3: Cover 

 

Single Pane  Double Pane 

Triple Pane  Other 
 Excellent  Good      Fair 

 Poor Very poor    
 

 

10. Window  4: Frame  

 

Wood Metal 

Plastic Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

11. Window 4: Cover Single Pane  Double Pane 

Triple Pane  Other 
 Excellent  Good      Fair  



189 

 

 Poor Very poor    
 

12. Exterior wall 

surface 

 

Brick Stone Stucco 

Concrete block 

Wood               Metal 

Vinyl siding    Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

13. Evidence of recent 

structural 

renovation 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

14. Evidence of 

condensation  

on wall 

 Yes 

No 

n/a 

  

15. Evidence of water 

stains on wall 

Yes 

No 

  

16. Ice-dam related 

problems 

Yes 

No 

  

17. Downspouts and 

gutters 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
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D. Exterior Inspection: Wall Side C 

Show North direction 

  

 

 

 

Show location with respect to street 

 

 

 

Wall Side C 

 

Show approximate wall dimensions, and location and dimensions of 

windows and doors 

 

 

  Rating General Notes 

1. Door 1 Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

2. Door 2 Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

3. Door 3 Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

4. Window 1: Frame  

 

Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

5. Window 1: Cover 

 

Single Pane  Double Pane 

Triple Pane  Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

6. Window  2: Frame  

 

Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

7. Window 2: Cover  

 

Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

8. Window 3: Frame 

 

Single Pane  Double Pane 

Triple Pane  Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

9. Window 3: Cover 

 

Single Pane  Double Pane 

Triple Pane  Other 
 Excellent  Good      Fair 

 Poor Very poor    
 

 

10. Window  4: Frame  

 

Wood Metal 

Plastic Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

11. Window 4: Cover Single Pane  Double Pane 

Triple Pane  Other 
 Excellent  Good      Fair  
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 Poor Very poor    
 

12. Exterior wall 

surface 

 

Brick Stone Stucco 

Concrete block 

Wood               Metal 

Vinyl siding    Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

13. Evidence of recent 

structural 

renovation 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

14. Evidence of 

condensation  

on wall 

 Yes 

No 

n/a 

  

15. Evidence of water 

stains on wall 

Yes 

No 

  

16. Ice-dam related 

problems 

Yes 

No 

  

17. Downspouts and 

gutters 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
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E. Exterior Inspection: Wall Side D 

Show North direction 

  

 

 

 

Show location with respect to street 

 

 

 

Wall Side C 

 

Show approximate wall dimensions, and location and dimensions of 

windows and doors 

 

 

  Rating General Notes 

1. Door 1 Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

2. Door 2 Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

3. Door 3 Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

4. Window 1: Frame  

 

Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

5. Window 1: Cover 

 

Single Pane  Double Pane 

Triple Pane  Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

6. Window  2: Frame  

 

Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

7. Window 2: Cover  

 

Wood  Metal 

Plastic  Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

8. Window 3: Frame 

 

Single Pane  Double Pane 

Triple Pane  Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

9. Window 3: Cover 

 

Single Pane  Double Pane 

Triple Pane  Other 
 Excellent  Good      Fair 

 Poor Very poor    
 

 

10. Window  4: Frame  

 

Wood Metal 

Plastic Aluminum 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

11. Window 4: Cover Single Pane  Double Pane 

Triple Pane  Other 
 Excellent  Good      Fair  
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 Poor Very poor    
 

12. Exterior wall 

surface 

 

Brick Stone Stucco 

Concrete block 

Wood               Metal 

Vinyl siding    Other 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

13. Evidence of recent 

structural 

renovation 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

14. Evidence of 

condensation  

on wall 

 Yes 

No 

n/a 

  

15. Evidence of water 

stains on wall 

Yes 

No 

  

16. Ice-dam related 

problems 

Yes 

No 

  

17. Downspouts and 

gutters 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
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F. Exterior Inspection: Roof 

  Rating General Notes 

1. Roof cover Wood shingles 

Plastic 

Tar 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

2. Evidence of recent 

structural renovation 

 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

3. Evidence of water 

damage  

4. on roof 

 Yes 

No 

n/a 

 

  

5. Ice-dam damage Yes 

No 

  

6. Gutters and down 

pipes 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

7. Overall condition of 

roof 

  Excellent  Good      Fair 

 Poor Very poor    
 

 

8. Landscaping (for 

drainage) 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

 

G. Interior Inspection: General 

 

  Condition General Notes 

1. Type of roof Stick 

Metal 

Wood Truss 

Concrete 
 

  

2. Type of ceiling  Attic Space 

Cathedral Space 

Flat 

  

3. Condition of stairs   

 
 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

4. Condition of main 

entrance 

 

 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

5. Evidence of mouldy 

odour  

 

Yes 

No 
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G. Interior Inspection: Crawlspace 

  Condition General Notes 

1. Type  Finished 

Partially Finished 

Unfinished 

Dirt floor 

 heated 

unheated 

vented 

unvented 
 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

2. Evidence of Structural 

renovations: walls 

Yes 

No 

 

 
 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

3. Evidence of Structural 

renovations: ground 

Yes 

No 

 

 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

4. Evidence of mouldy 

odour  

 

Yes 

No 

  

5. Insulation: 

 

 Fibreglass 

Other 

n/a 

 Excellent  Good      Fair 

 Poor Very poor    
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I. Interior Inspection: Floor ____________ 

Room#____ (Complete a separate sheet for each room) 

 

 (locate room in the floor plan) 

 

 

 

1= Bedroom #1 

2 =Bedroom #2 

6=Laundry room 

7 =Bathroom 

3 =Bedroom #3 

4= Living room 

5 =Kitchen 

8 =Closets 

9 =Utility room 

10 =Porch 

11=Other (specify): 

 

   -------------------- 
 

 

 

 

 

 Condition General Notes 

1. Condition of room: 

 

   Excellent  Good      Fair 

 Poor Very poor    
 

 

2. Number of people sleeping in 

room (visual inspection) 

 

  0    

 1   4 

2    4+ 

3    N/a 
 

  

3. Evidence of structural 

renovations: Floor 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

4. Evidence of structural 

renovations: walls 

Yes 

No 

 
 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

5. Evidence of condensation on 

floor: 

Yes 

No 

1-25  sq. in 100-200 sq. in 

25-100 sq. in >200 sq. in 
 

 

6. Evidence of condensation on 

ceiling: 

Yes 

No 

1-25  sq. in. 100-200 sq. in 

25-100 sq. in >200 sq. in 
 

 

7. Evidence of condensation on 

walls: 

 

Yes 

No 

1-25  sq. in. 100-200 sq. in 

25-100 sq. in >200 sq. in 
 

 

8. Evidence of condensation on 

windows: 

 

Yes 

No 

N/a 

1-25  sq. in. 100-200 sq. in 

25-100 sq. in >200 sq. in 
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9. Damp stains on floor Yes 

No 

1-25  sq. in. 100-200 sq. in 

25-100 sq. in >200 sq. in 
 

 

10. Damp stains on walls 

 

Yes 

No 

1-25  sq. in. 100-200 sq. in 

25-100 sq. in >200 sq. in 
 

 

11. Damp stains on ceiling 

 

Yes 

No 

1-25  sq. in. 100-200 sq. in 

25-100 sq. in >200 sq. in 
 

 

12. Visible mould on any surface  Yes 

No 

1-25  sq. in. 100-200 sq. in 

25-100 sq. in >200 sq. in 
 

 

13. Plumbing related moisture 

damage  

 

Yes 

No 

N/a 

  

14. Possible Source of mould 

 

  Leaking roof  Poor Ventilation 

 Leaking water pipe  

 Leaking appliance 

 Poor Ventilation 

 Unknown 

  

 

 

15. Caulking Yes 

No 

N/a 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

16. Excess humidity 

 

Yes 

No 

  

17. Visible dust on surfaces 

 

Heavy 

Slight 

None 

  

18. Cleanliness: 

 

  Excellent  Good     Fair 

 Poor Very poor    
 

 

19. Clutter:   Excellent  Good     Fair 

 Poor Very poor    

 N/a 

 

20. Odours: 
 

 Wood Smoke 

Cigarette Smoke 

Must VOCx 

Cleaning Fluids 

 None 
 

  

21. Draperies: 

 
 

Light Fabric 

Heavy Fabric 

Plastic 

None 
 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

22. Carpets: 

 
 

0-25% 

25-50% 

50-75% 

 Excellent  Good     Fair 

 Poor Very poor    

 N/a 
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75-100% 
 

23. Evidence of dark stains in carpet 

at base of exterior: 

 
 

 Yes 

No 

n/a 

  

24. Interior Finishes: Floors 
 

Hardwood 

Tile 

Laminate 

Other 
 

 Excellent  Good     Fair 

 Poor Very poor    

 N/a 

 

 

25. Interior Finishes: Walls Drywall 

Wood Panels 

Other 

None 
 

  

26. Caulking (windows/doors)   Excellent  Good     Fair 

 Poor Very poor    
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P. Interior Home Inspection: Mechanical/ Electrical 

Component  General Conditions General Notes 

1. Cooling System Type: 

  2.  
 

Central None 

Local 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

3. Fireplace 

 
 

Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

4. Wood Stove 

 
 

Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

5. Smoke vents Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

6. Furnace electric 

gas 

none 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

7. Heat recovery 

ventilators (HRVs) 

Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

8. Humidification system: 

  9.  
 

Central None 

Local 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

10. Dehumidification: 

  11.  
 

Central None 

Local 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

12. Gas appliances other 

than heating: 
 

Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

13. Exhaust fans- Kitchen Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

14. Exhaust fans- Bathroom Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

15. Vents  

  16.  
 

 Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

17. Plumbing: Kitchen Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

18. Plumbing: Laundry 

room 

Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

19. Plumbing: Bathroom Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

20. Septic Tank Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

21. Sump Pump: 

 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

22. Catch Basin 

 

Yes 

No 

 Excellent  Good      Fair 

 Poor Very poor    
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23. Connector lines to sump 

pump of catch basin: 

 

 Yes 

No 

n/a 

 Excellent  Good      Fair 

 Poor Very poor    
 

 

24. Sump Pump hoses Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

25. Sump Pump Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

26. Pipes (wastewater)   Excellent  Good     Fair 

 Poor Very poor    
 

 

27. Pipes (Water supply)   Excellent  Good     Fair 

 Poor Very poor    
 

 

28. Electrical wiring 

(internal) 

  Excellent  Good     Fair 

 Poor Very poor    
 

 

29. Electrical wiring 

(external) 

  Excellent  Good     Fair 

 Poor Very poor    
 

 

30. Electrical outlets 

(internal) 

  Excellent  Good     Fair 

 Poor Very poor    
 

 

31. Electrical outlets 

(external) 

  Excellent  Good     Fair 

 Poor Very poor    
 

 

32. Fire alarm Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
 

 

33. CO alarm Yes 

No 

 Excellent  Good     Fair 

 Poor Very poor    
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