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1

Introduction

1.1

Terms of Reference

RDH Building Science Inc. (RDH) was retained by The Owners, Strata Plan NW3303 to
undertake an assessment of the current condition of the building enclosure of the
building known as Westside Estates, located at 19721 64 Avenue, Langley, BC.
This report documents the current condition of elements of the building enclosure. It
may also provide information related to the specific sources of moisture or other physical
factors which have resulted in the observed conditions.
This report has been undertaken for The Owners, Strata Plan NW3303 and is not to be
relied on by others.
A preliminary site visit was conducted on January 17, 2017, during the installation of new
windows at Suite 206, completed by Legacy Windows. The temperature at the time of the
window review was approximately 9 °C with overcast skies. There had been 4 mm of
precipitation in the week prior to the preliminary review.
The primary building assessment, which included the completion of exterior exploratory
wall openings, was undertaken on February 22, 2017. The temperature at the time of the
assessment was approximately 4 °C with overcast skies. There had been approximately 40
mm of precipitation in the week prior to the assessment.

1.2

Report Organization

Background information relevant to this building and the condition assessment is
provided in Section 2 of this report.
The report is organized in accordance with five primary elements of the building
enclosure as well as interior operating conditions:
1)

Walls

2)

Windows and Doors

3)

Balconies and Decks

4)

Roofs

5)

At-Grade Assemblies

Our specific observations and other factual data related to these elements are contained
in an appendix that corresponds to each of these elements. Section 3 discusses our
observations and the implications with respect to current and future building enclosure
performance. Recommendations for rehabilitation and renewal of building enclosure
assemblies are provided where appropriate. Further, observations regarding specific
maintenance items may be made if they relate to a proposed rehabilitation or renewals
recommendation; however, this report does not constitute an overall maintenance and
renewals plan.
The recommendations for rehabilitation and renewal are summarized in Section 4.

10957.000

RDH Building Science Inc.

Page 1

2

Background Information

2.1

Building Description

Westside Estates is a four-storey wood-framed residential building with 55 suites. The
building was constructed in approximately 1991. There is a one-storey cast-in-place
concrete parking garage at-grade on the north elevation. Two courtyards are constructed
above the suspended concrete slab of the parking garage at Level 2.
A description of the buildings is provided in Table 2.1. Photographs of the principal
elevations of Westside Estates are provided in Figure 2.1Figure 2.4.
Figure 2.1
South elevation of Westside
Estates.
Photo taken from 64th Ave.

Figure 2.2
West elevation of Westside
Estates.
Photo taken from 197th Street.

Figure 2.3
Partial view of the north
elevation of Westside Estates.
Photo taken from the parking
lot.
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Figure 2.4
East elevation of Westside
Estates.

TABLE 2.1 DESCRIPTION OF BUILDING
Name

Westside Estates

Address

19721 64 Avenue, Langley, BC

Date of construction

Approximately 1991

Number of suites

55

Floor area (square feet)

Approximately 73,000

Applicable building codes

1985 BC Building Code (BCBC)

Building code classification

Part 3 (assumed)

Building enclosure requirements

Part 5 (assumed)

Number of storeys

4

Type of construction

Combustible

Sprinklered

Yes

Principal occupancy

Residential

Other occupancies

N/A

Structural system

Cast-in-place concrete foundation and wood
framing

2.2

Building History

A brief history of activities and events relating to the building enclosure assemblies as
reported to us or as described in the documents reviewed is listed in Table 2.2.
TABLE 2.2 BUILDING ACTIVITIES RELATED TO ENCLOSURE PERFORMANCE
DATE
1991

Approximate date of original construction.

2009

Replacement of cedar shingle roofing with asphalt shingle roofing.

2009

Vinyl balcony membrane replacement and targeted balcony repairs.

2014

Repainting of exterior stucco walls and power washing concrete walls.

Jan 2017

Window replacement at Suite 206 and 311.
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2.3

Exposure Conditions

Design and environmental factors will determine the level of exposure of a building or
building assembly to wetting during rainfall events. Design factors include building
orientation and building features such as roof overhangs or balconies that deflect water.
Environmental factors include the duration and intensity of rainfall, and wind velocity and
orientation during rainfall (i.e. wind-driven rain). The topography of the site also has an
impact on the degree to which enclosure assemblies are exposed to wetting. Together,
these factors will determine how often, and for how long the building assemblies will be
wet.
At Westside Estates, most exterior walls have moderate exposure to rainfall wetting, as a
level of protection is provided by the roof overhangs. The walls adjacent to balconies and
at-grade patios are generally protected by balcony or roof projections above, and as a
result are classified as protected wall areas.
It is important to note that weather conditions in the Lower Mainland of BC typically result
in southeast/east-facing walls being exposed to more wetting than those facing other
directions. Tree cover at the east elevation of Westside Estates may provide a minor level
of protection against wind-driven rain.
WESTSIDE
ESTATES

Figure 2.5
Aerial view illustrating the site
context at Westside Estates.
Cardinal north is oriented
towards the top of the image.
(imagery © 2017 Google).

64 Ave

2.4

N

Investigative Techniques

A variety of investigative techniques were used to assess the condition of the building
enclosure. These include the following:


A review of documentation related to the building enclosure;



Questionnaires issued to residents;



A visual review of the exterior of the building at grade, from ladders, and from the
balconies of select units;



A visual review of the interior of select units;



Exterior exploratory wall openings to review hidden conditions.

The information collected from the visual reviews, questionnaires and drawings assists us
in determining locations with the potential for water ingress. Documents provided to and
reviewed by RDH are listed below in Section 2.5 of this report.
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2.4.1

Exploratory Opening Methodology

Exploratory openings and moisture content readings were used to assess the condition of
underlying materials. Exploratory openings provide qualitative information regarding the
condition of underlying materials, and when combined with moisture content
measurement, also provide quantitative data.
Moisture content readings (measurement of the amount of moisture in building materials
in exterior walls) provide a quantitative measurement of moisture content. Moisture
content measurement can provide useful data if probing is carried out at a time of year
when wall assemblies are likely to be wet as a result of moisture ingress. This typically
occurs in winter and early spring months. At other times of the year, walls that are
subject to moisture ingress may dry out and readings will not necessarily indicate
elevated moisture content. Normal moisture content readings may be recorded in walls,
which are subject to moisture ingress and which may have associated damage.
At Westside Estates, the exterior & interior review for the building enclosure condition
assessment was completed in February. Therefore, any wall materials that were wetted as
a result of water ingress from the exterior over the course of winter months were likely to
still be wet, as they would not have had an opportunity to dry out.

2.5

Documents Reviewed

The documents provided to and reviewed by RDH are listed in Table 2.3.
TABLE 2.3 DOCUMENTS REVIEWED
DOCUMENT DESCRIPTION
Strata Plan Drawings

Sheets 1 to 4 – Strata floor plans.
No date or author provided.

Building Envelope Condition Assessment

Prepared by Levelton Engineering Ltd.
Dated August 14th, 2002.

Preliminary Moisture Assessment

Prepared by Milano Construction Ltd.
Dated June 13, 2005.

Building Envelope Maintenance Report

Prepared by BEMCO Services Ltd.
Dated September, 2005.

Deck Inspection

Prepared by Independent Building
Consulting & Inspection.
Dated January 11th, 2009.

Roof Inspection

Prepared by Independent Building
Consulting & Inspection.
Dated July 19th, 2009.

Depreciation Report

Prepared by Levelton Consultants Ltd.
Dated February 26th, 2015.

The original architectural drawings were not provided to RDH for review. As a result, we
have relied upon the observations from our review, information provided in previous
reports, and our experience with similar assemblies when describing the underlying
material components of each building enclosure assembly.
It is our understanding that the property manager attempted to obtain the original
architectural drawings from the Township of Langley, but was unsuccessful. According to
10957.000
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a previous report, the original architectural drawings (issued for building permit set) are
dated August 15th, 1989, and were produced by Spectrum Architecture Inc. It is important
to retain copies of original architectural and structural drawing sets for ease of future
maintenance and renewal work.

Key findings from the document review
2002 Building Envelope Condition Assessment:


It appears that the original sloped roof assembly included cedar shingles. The
existing roofing material is asphalt shingles.



There have previously been localized leaks through the parkade podium slab at the
Level 2 courtyards. The leaks were repaired with crack injections in the suspended
concrete podium slab.



The report indicates that there was previously an issue with water ingress at the west
firewall roof interface at the south elevation. It is our understanding that repairs have
since been completed to address this concern.



The waterproof membrane at the courtyards does not lap onto the slab edge, and is
de-bonding in some areas.

2005 Preliminary Moisture Assessment:


There were previously water ingress and structural issues at the balcony support
beams at Suites 204 and 216.

2015 Depreciation Report:


The roof shingles and balcony membranes were renewed in 2009.



The exterior stucco walls were repainted in 2014.

2.6

Occupant Questionnaire

A standard occupant questionnaire was distributed to each of the 55 suites. A total of 31
questionnaires, representing approximately 56% of the total suites, were completed and
returned. Table 2.4 provides a summary of the information gathered from the
questionnaires.
TABLE 2.4 RESPONSE TO OCCUPANT SURVEY QUESTIONS
1)

Does your suite have any current (within the past year) leaks
associated with the building enclosure?

2/31 (7%)

2)

Have you had leaks in the past that have been repaired (Please do
not include plumbing leaks)?

5/31 (16%)

3)

Do you have condensation problems at the inside face of any
windows or glazing assemblies?

1/31 (3%)

4)

Do you have condensation problems between panes of glass at
any windows (fogging)?

2/31 (6%)

5)

Do you have any problems with mould, fungi or mildew (typically
black staining)?

5/31 (16%)

6)

Do you feel cold drafts in your suite?

13/31 (42%)

7)

Have you had problems relating to decks or balconies?

6/31 (19%)
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Several observations can be made based on the responses to the surveys:


Nearly half of the respondents reported feeling cold drafts in their suite. The majority
of the responses indicated that the cold drafts originated from the balcony swing
doors.



Several respondents indicated issues related to balcony drainage and/or sloping.
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3

Discussion of Building Enclosure
Performance

3.1

Interior Operating Conditions

Interior operating conditions, or the temperature and humidity of indoor air and natural
or mechanical ventilation patterns, can sometimes have a significant effect on the
performance of the building enclosure. Although building enclosure problems most
commonly result from water ingress from the exterior, condensation of interior humidity
can result in a range of secondary problems. For this reason, it is important when
investigating building enclosure performance to also assess and consider the design and
performance of heating and ventilation systems.
TABLE 3.1 TYPICAL IN-SUITE HEATING SYSTEMS
Heating System Type

Controls

Primary: Electric baseboards

Thermostats

Supplemental: Gas fireplaces

Switch

TABLE 3.2 TYPICAL IN-SUITE VENTILATION EQUIPMENT
Exhaust Mechanism

Operation Type

Other Provisions

Bathroom ceiling fan

Switch

De-humidistat controls

Kitchen range hood fan

Switch

N/A

Operable vents in glazing
assemblies

Slider or vents at windows

N/A

Corridor make-up air with
door undercuts

Central ventilation air
supply

N/A

The primary in-suite heating system at Westside Estates consists of electric baseboard
heaters. The baseboard heaters are typically controlled by thermostats and are installed
below the aluminum-framed windows.
Supplemental heating is typically provided by gas fireplaces in the living rooms. The gas
fireplaces appear to rely on conditioned interior air for combustion, which typically results
in poor thermal efficiency.
In-suite exhaust is provided by kitchen range hood fans, bathroom fans, and by opening
slider-type operable vents at windows. The bathroom fans appeared to be controlled by
de-humidistats.
Ventilation make-up air is provided from the common building corridors which are
pressurized with conditioned air that is intended to flow into the residential suites from
below the entry doors.
A few respondents to the occupant questionnaires reported staining and mildew on
windows. Typically, mould growth or staining on windows is related to high humidity and
condensation from interior moisture sources, such as bathing and cooking. Condensation
is most common in the winter when humid air within the suite condenses on the cold
windows.
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RDH Building Science Inc.

10957.000

Condensation occurs as a result of warm, moisture laden air contacting a cold surface.
Some condensation is common in older buildings, particularly during cold weather.
Within suites, condensation can be controlled by:
1)

Improving general ventilation. Operating fans in the bathroom and kitchen, and
opening windows to exhaust humid air from the suite.

2)

Improving air circulation. Drapes and furniture placed in front of windows can limit
the circulation of warm air at these locations, limiting the potential for drying.

3)

Improving the thermal resistance of the building enclosure. Better enclosure
assemblies and components such as concrete walls and windows with improved
insulating qualities will not be as cold, and may experience less condensation.

We recommend that the Owners be reminded of the strategies that can be used to control
interior humidity and avoid condensation problems. An HPO bulletin pamphlet included in
the appendices of this report is a suitable handout to issue to each suite.
RECOMMENDATION

1

The Owners should distribute information regarding condensation reduction
strategies to all residents. A technical bulletin prepared by the Homeowner
Protection Office (HPO) has been appended to this report and will make a
suitable handout.

3.2

Walls

Conditions and performance of the wall assemblies at interfaces that occur between the
walls and other major elements of the enclosure (windows, doors, balconies, and roofs)
are discussed in later sections of this report. This section therefore focuses on the wall
assembly itself as well as penetrations and other features within the walls areas.
The term assembly is used in relation to exterior walls and other elements of the building
enclosure such as roofs and balconies. It recognizes that these elements are made up of
a number of different layers and materials. For example, wall assemblies include the
outside cladding material, sheathing, framing, insulation, polyethylene vapour retarder,
and drywall on the inside of the wall.
The exterior walls at Westside Estates consist of a face-sealed stucco clad wood-framed
wall assembly. The painted concrete wall at the north elevation is discussed in Section 3.6
in relation to the at-grade parking garage.

3.2.1

Face-Sealed Stucco-Clad Wood-Framed Walls

The primary wall type installed between the ground floor and the roof on all building
elevations at Westside Estates is a face-sealed stucco-clad wood-framed wall. Based on our
visual review and exploratory openings, the typical face-seal stucco walls consist of
(Figure 3.1):


Stucco cladding with an acrylic finish



Building paper



Oriented strand board (OSB) sheathing
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Wood stud framing



Fiberglass batt insulation



Polyethylene vapour retarder



Interior gypsum wall board
Figure 3.1
The face-seal stucco walls consist of (exterior to
interior):

Ext.

Int.

1)

Stucco cladding with an acrylic finish

2)

Building paper

3)

Oriented strand board (OSB) sheathing

4)

Wood stud framing

5)

Fiberglass batt insulation

6)

Polyethylene vapour retarder

7)

Interior gypsum wall board

Figure 3.2
Typical face-seal stucco walls
at the north elevation of
Westside Estates.

The wall assembly utilizes a “face seal” rainwater penetration control strategy. “Face-seal”
wall assemblies resist exterior moisture only at the outermost surface of the wall system.
This type of wall system relies on the continuity of the exterior stucco cladding at joints
and at penetrations (windows, intersecting walls/roofs, vents, etc.) to prevent water
ingress. Face-seal wall systems have historically performed poorly with respect to rain
penetration control in moderate and high exposure applications in the lower mainland of
British Columbia.
There is some moisture storage potential in the stucco cladding which will moderate
moisture penetration. However, any moisture that is able to penetrate the cladding has no
means of unobstructed drainage to the exterior. Stucco assemblies can tolerate minor
amounts of moisture behind the stucco if the underlying assembly is moisture tolerant.
Building paper is impregnated with asphalt to provide moisture resistance; however, it will
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allow water penetration to occur if the paper remains wetted for an extended period and
is unable to dry out.
Stucco is a brittle cementitious material which is subject to cracking, particularly during
the initial curing process. For this reason, control joints (also referred to as reveals) are
typically incorporated into stucco wall cladding. There are two different types of control
joints incorporated into the stucco cladding at Westside Estates, w-joints and PVC reveals.
The w-joints are installed in the lighter beige-coloured wall areas, while the white PVC
reveals are installed at the darker taupe-coloured wall areas (Figure 3.3).
Figure 3.3
There are two types of control
joints installed in the stucco
cladding.
There are w-joints installed in
the beige-coloured wall areas
(indicated by orange arrows).
The are PVC reveals installed
in the taupe-coloured wall
areas (indicated by blue
arrows).

The following deficiencies or items of concern were noted with respect to the face-sealed
stucco-clad wood framed walls:


The PVC reveals are butt-jointed together and there is typically no sealant applied to
the joints (Figure 3.4). A damaged PVC reveal resulting in a small area of exposed OSB
sheathing was also noted (Figure 3.5).



Hairline cracking of the stucco cladding was observed at several locations (Figure 3.6).
Some of the cracks reviewed had previously been sealed, but unsealed cracks were
also noted.



Localized damage to the stucco cladding was observed at a few locations (Figure 3.7).



Wall penetrations for lighting and vents are typically unsealed at the perimeter (Figure
3.8).
Figure 3.4
The PVC reveal at an outside
corner is unsealed and there
is a visible gap between the
two segments.
There is also cracking and
minor damage to the stucco
cladding at the outside corner.
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Figure 3.5
Damaged PVC reveal and
building paper resulting in a
small area of exposed OSB
sheathing.

Figure 3.6
Hairline crack in the stucco
cladding.

Figure 3.7
Localized damage to the
stucco cladding at the base of
wall.
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Figure 3.8
Light penetration is not sealed
at the perimeter.

Exterior Exploratory Openings at Face-Sealed Stucco-Clad Wood Framed
Walls
In order to confirm building enclosure performance and determine if water ingress is
occurring at the stucco-clad wood framed wall assemblies, 13 exterior exploratory
openings were made at stucco-clad walls. The openings were typically made below the
aluminum-framed windows and where the balcony guard walls interface with the exterior
walls.
The visual observations at each opening are classified based on the condition of the wall
components. Moisture content readings are based on the risk of deterioration as a result
of water penetration.


Green: Indicates normal conditions with minimal or no evidence of moisture ingress
(Figure 3.9).



Yellow: Indicates some evidence of moisture ingress, including staining, and minor
deterioration on the surface of the sheathing (Figure 3.10).



Red: Indicates evidence of moisture ingress, and significant deterioration of the
sheathing and framing (Figure 3.11).

Exploratory openings were made by coring a section of the stucco cladding and building
paper in order to review the condition of the OSB sheathing. A summary of our findings at
these exploratory openings are given below in Table 3.3.
TABLE 3.3 EXTERIOR OPENINGS – SUMMARY BY ADJACENT ASSEMBLY
Assembly

Green

Yellow

Red

Total

Below windows

6

2

0

8

Below balcony interfaces

2

0

1

3

Field of wall

2

0

0

2

10

2

1

13

Total

10957.000
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Figure 3.9
Exploratory opening #9, west
elevation at Level 3, below an
aluminum-framed window.
Exploratory opening is
classified as green – no visual
evidence of moisture ingress.

Figure 3.10
Exploratory opening #1, east
elevation at Level 2, below an
aluminum-framed window.
Exploratory opening is
classified as yellow – black
staining on OSB sheathing

Figure 3.11
Exploratory opening #4, south
elevation at Level 2, below a
balcony guard wall saddle
interface.
Exploratory opening is
classified as red – staining
and deterioration of the OSB
sheathing, and moisture
content over 40%.

Analysis: Face-Sealed Stucco-Clad Wood Framed Walls
There are several concerning details at the face-sealed stucco-clad wood framed walls,
including many unsealed joints between the PVC reveals, and missing sealants at some
interfaces and penetrations. Face-sealed wall systems rely on the continuity of the
sealants or coatings to prevent water penetration at the exterior face of the assembly.
There is limited potential for drainage or drying of water that is able to bypass the stucco
cladding. Further discussion of the detailing at window and balcony interfaces is included
in Sections 3.3.1 and 3.4.1.
Despite the concerning detailing noted during the review, limited evidence of water
ingress resulting in staining or deterioration of the OSB sheathing was observed at the
Page 14
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exterior exploratory openings. Of the 13 exploratory openings made in stucco-clad walls,
evidence of water ingress in the form of staining or deterioration of sheathing or framing
(yellow or red reading) was found at approximately 23% (3/13) of the locations. Of the
three locations where evidence of water ingress was observed, one location had
deteriorated sheathing (red category).
Although the 13 exploratory openings represent only a sample of the overall wall areas at
Westside Estates, the observations do not indicate that systemic water ingress is occurring
at this time. One reason for this is likely the protection provided by the roof overhangs
which limit the exposure of the walls to rainfall wetting, particularly at the upper floor
levels.
The stucco cladding is generally in fair condition, with limited areas of cracking and
damage observed. It is our understanding that the stucco cladding was repainted in 2014.
There was also evidence of previous sealing of stucco cracks.
Based on our review, the exterior walls at Westside Estates are not in need of significant
rehabilitation or renewal at this time. However, there are maintenance activities that
should be undertaken to prevent future water ingress at vulnerable joints and interfaces.
This should include sealing the butt joints between the segments of PVC reveals, sealing
the perimeters at wall penetrations, and sealing hairline cracks.
RECOMMENDATION

2
3.3

Apply sealant to joints and penetrations in the face-sealed stucco-clad framed
walls. This should include sealing joints in the PVC reveals, hairline cracks in
the stucco cladding, and the perimeters of wall penetrations.

Windows, Doors, & Skylights

There are five types of windows and doors installed at Westside Estates. The primary
window and door systems include:
1)

Aluminum-framed windows

2)

Fixed acrylic dome skylights

3)

Steel-clad glazed wooden swing doors

4)

Aluminum-framed storefront windows and doors

5)

Hollow steel swing doors

Prior to a discussion of the windows and doors, it is helpful to understand how windows
and doors can contribute to water ingress within walls. Water ingress at windows can
occur via a number of pathways (Figure 3.12):
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Figure 3.12
Typical water ingress paths at
windows.

3.3.1

1.

Water collects on the head
flashing and, if end dams are
not provided, enters the wall
at the head flashing
termination.

2.

Water penetrates between
the window frame and
adjacent wall cladding.

3.

Water penetrates between
the window frame and glass,
and enters the glazing
pocket. It collects at the sill
and can leak at corners of
the frame, into the walls
below.

4.

Water running off the
window penetrates between
the window frame and
adjoining wall cladding at
the sill.

Aluminum-Framed Windows

The aluminum-framed windows are the most common opening type at Westside Estates.
They are installed in punched openings in the stucco-clad walls on all elevations and floor
levels. The aluminum frames are not thermally-broken, and are infilled with double-glazed
insulating glass units (IGUs). Some of the windows are partially protected by overhangs,
but the frames at the outer face of the bay windows are highly exposed (Figure 3.13).
Figure 3.13
Overall view of typical
aluminum-framed windows at
Westside Estates.
The frames installed at the
outer face of the bay windows
are highly exposed, as
indicated by the orange
arrow.

There are several different window sizes and frame configurations installed in the
building. Each window unit typically includes a slider-type operable vent.
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The windows are exterior glazed (IGUs installed from the exterior). The fixed IGUs are
typically secured to the frames with aluminum glazing stops at the exterior and glazing
tape at the interior. At the operable vents, there are rubber gaskets installed between the
IGUs and the window frames. The frames include weep holes at the sills which allows
water to drain from the condensation tracks. There is small joint sealant applied to the
mitred corners of the frames to reduce leakage at the sills. There are also typically head
flashings installed above the windows.
The aluminum-framed windows generally appeared to be from original building
construction; however, we understand that the windows at two suites were recently
replaced with new vinyl-framed windows.
RDH visited the site during the replacement of windows at Suite 206 on January 16, 2017,
in order to review the existing window detailing, and the condition of the exposed
substrate materials.
The original windows are fastened to the wall framing with nailed-on flanges. The building
paper from the stucco-clad wall assemblies typically laps under the window flanges and
into the rough opening around the window (Figure 3.14).
Figure 3.14
Exposed window rough
opening after removal of an
original aluminum-framed
window.
The building paper from the
stucco-clad wall assembly laps
onto the window rough
opening and under interior
wood trim.

According to information provided by the window installer, the newly installed vinylframed windows incorporate a self-adhered waterproof membrane at the sills and vapourpermeable (breathable) self-adhered membrane at the head and the jambs, all of which is
shingle-lapped onto the stucco cladding. The new window detailing also incorporates
head and sill flashings with end dams, and wood trim that is sealed to the window frames
(Figure 3.15). There did not appear to be a secondary means of drainage from the sub-sill
area to the exterior.
Figure 3.15

A

Detailed view at the sill of a
new vinyl window installation,
which includes the following:
A) Vinyl-framed window

B

B)

C
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Sealant between wood
trim and window
frame

C) Sill flashing with end
dam
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Additional observations related to the condition of exposed building materials reviewed
during the window replacement at Suite 206 are provided in the following section,
Exterior Exploratory Openings Below Aluminum-Framed Windows.
The following deficiencies or items of concern were noted with respect to the aluminumframed windows:


The original windows do not include a sub-sill waterproof membrane or sill flashing
(Figure 3.16).



The head flashings above the original windows do not include end dams (Figure 3.17).



There is typically no perimeter sealant installed between the aluminum window
frames and the stucco cladding. Small gaps between the stucco and window frames
were noted at a few of the windows reviewed (Figure 3.18).



Evidence of minor staining and deterioration of interior finishes due to condensation
moisture was noted at some of the interiors reviewed from the interior (Figure 3.19).
Figure 3.16
Original aluminum-framed
window with the stucco
cladding locally removed
(prior to window replacement).
The original window detailing
does not include a sub-sill
waterproof membrane or a sill
flashing.

Figure 3.17
The original aluminum-framed
windows include a head
flashing installed above the
window.
The original head flashings do
not include end dams.
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Figure 3.18
There is typically no sealant
installed between the
aluminum window frames and
the stucco wall cladding.
There are small gaps between
the frames and stucco at some
windows.

Figure 3.19
Minor staining at a window
sill, likely due to condensation
moisture.

Exterior Exploratory Openings Below Aluminum-Framed Windows
In order to confirm window performance and determine if water ingress is occurring at
walls below windows, 8 of the 15 total exploratory openings were made below windows. A
summary of our findings at these exploratory openings are given below in Table 3.4.
TABLE 3.4 EXTERIOR OPENINGS BELOW WINDOWS – SUMMARY
Location

Green

Yellow

Red

Total

Below windows

6

2

0

8

6

2

0

8

Total

Two of the eight openings made below windows showed evidence of water ingress in the
form of staining (yellow category). None of the eight openings showed evidence of
deteriorated wood sheathing (red category).
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Figure 3.20
Opening #1; east elevation at
Level 2 (below an aluminumframed window).
Exploratory opening is
classified as yellow - staining
of the OSB sheathing and
building paper.

At the exposed window rough opening reviewed by RDH during the window replacement
at Suite 206, evidence of water leakage from the mitred corners of the original aluminumframed windows was identified. Localized staining and an elevated moisture content (30%
M.C.) were noted on the OSB sheathing below the window rough opening (Figure 3.21).

Figure 3.21
Exposed OSB sheathing below
a window being replaced at
the east building elevation.
A moisture context of 30% was
measured in the OSB
sheathing. A wood moisture
content above 19% will
support the growth of woodrotting fungi.
Staining was also noted on the
OSB sheathing.

Analysis: Aluminum-Framed Windows
The original aluminum-framed windows at Westside Estates are now approximately 26
years old. Non-thermally broken aluminum window frames from this era commonly have
issues with condensation, as well as water leakage from the mitred corners of the frames.
We would also expect failure of the insulating glass unit (IGU) seals to occur in some
windows at this stage of the windows’ service life, resulting in condensation or “fogging”
between the two panes of glass.
Based on observations collected thorough our visual reviews, exploratory openings, and
occupant questionnaire responses, the aluminum-framed windows generally appear to be
performing satisfactorily at this time.
Of the eight exterior exploratory openings made through the stucco cladding below
windows, two locations showed some indication of water leakage in the form of staining.
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Additional evidence of water leakage at the corners of the window frames was noted
during the review of a window being replaced at Suite 206.
The openings represent a sample of the exterior wall areas below aluminum-framed
windows. Although staining was observed at a few locations, the evidence does not
conclude a systemic water ingress issue relating to the windows. This is most likely due to
a combination of factors including the protection provided by roof overhangs at some
windows, as well as the small joint sealant and drainage weep holes in the frames which
appear to be preventing water leakage into the wall areas below most windows.
Very few respondents to the occupant questionnaire indicated window issues related to
condensation moisture, which is somewhat surprising given that non-thermally broken
aluminum frames typically provide poor thermal performance. During our suite reviews,
we did note some evidence of interior condensation moisture, including minor mildew
and water staining in the condensation tracks.
It is our understanding that the strata council has identified window replacement as a top
priority for Westside Estates. The windows have recently been replaced at two suites due
to ongoing leakage and performance concerns. The detailing of new vinyl windows is an
improvement over the original aluminum-framed windows. However, the new vinyl
window installations do not appear to incorporate a secondary means of drainage from
the sub-sill area, which could result in moisture accumulation behind the wood trim below
the window.
Although our observations do not conclude that widespread leaks are occurring at the
original aluminum-framed windows, there are several other reasons to consider window
replacement at this stage:


Incidence of window frame water ingress and IGU seal failure are likely to increase
during the remaining service life of the original windows, resulting in higher
maintenance costs. The expected service life of aluminum-framed windows in woodframed walls is typically about 30 years.



New windows will provide superior thermal and energy performance with respect to
both the frames and the insulating glass units (IGUs).



New window installations should incorporate improved detailing, including head and
sill flashings with ends dams, a sub-sill waterproof membrane, and continuous air and
water seals.

Window replacement should be completed as a single project, as opposed to targeted
replacements at individual suites. Completing the work as a single project will result in a
more consistent finished product utilizing the same building materials and installation
methods.
The condition of the stucco cladding, OSB sheathing, and wood framing adjacent to the
window rough openings should be reviewed when the original windows are removed. If
deterioration is identified, it should be repaired prior to installation of the new windows.
If the Owners choose to delay a full window replacement project by more than two years,
there is maintenance work that should be completed to reduce the risk of water ingress at
the existing window frames. This maintenance work should include applying perimeter
sealant between the window frames and the stucco cladding. Failed IGUs will also need to
be replaced as part of regular building maintenance work.
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RECOMMENDATION

3
3.3.2

Complete window maintenance repairs and retain existing aluminum-framed
windows until their end of service life in approximately five years; or implement
a full window replacement project within the next two years.

Fixed Acrylic Dome Skylights

There are fixed acrylic dome skylights installed on the asphalt-shingle sloped roofs at
Westside Estates (Figure 3.22). The skylights incorporate aluminum frames which are
mounted on raised wood curbs. There are prefinished aluminum flashings installed at the
perimeter of the raised curbs. We would expect to find the roof underlayment or a
waterproof membrane lapped onto the curbs behind the aluminum flashings, though this
was not verified during our review.
Figure 3.22
Typical fixed acrylic dome
skylight installed at Westside
Estates.

The acrylic domes appear to be double glazed. We were not able to confirm if the
aluminum frames are thermally broken, or if there are provisions for drainage within the
frames.
No significant items of concern were noted with respect to the fixed dome skylights. We
did identify evidence of a water leak at the skylight installed above the meeting room on
Level 4 (Figure 3.23). The ceiling stain was dry at the time of review.
Figure 3.23
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Analysis: Fixed Acrylic Dome Skylights
The fixed acrylic dome skylights generally appear to be performing satisfactorily. We were
not made aware of any active roof leaks at skylight penetrations at the time of the review.
The leak resulting in ceiling staining noted at the corner of a skylight installed above the
meeting room on Level 4 did not appear to be active at the time of review. However, if the
Owners are not aware of any previous repairs to address a leak at this skylight, it would
be worthwhile to have the skylight inspected to ensure that no additional water ingress
will occur in the future.

3.3.3

Steel-Clad Glazed Wood Swing Doors

The doors that provide access to the balconies and decks are steel-clad wood swings
doors which incorporate double paned insulating glass units (IGUs). The balcony doors
are typically installed in a double-leaf configuration with two doors (Figure 3.24).
Figure 3.24
A typical steel-clad glazed
wood swing door installed at a
ground floor patio.

The doors are primarily composed of wood, but also include a layer of sheet steel on the
exterior side for protection against weathering (Figure 3.25). The door frames are also
composed of wood.
Figure 3.25
Detailed view of a typical
balcony swing doors which
has a wood core with sheet
steel on the exterior face.

10957.000

RDH Building Science Inc.

Page 23

It is our understanding that the swing doors are generally from original construction.
Most of the doors are located in areas with limited exposure to rainfall wetting, with
protection provided by the balcony projections overhead.
No significant deficiencies or items of concern with noted with respect to the steel-clad
glazed wood swing doors.

Analysis: Steel-Clad Glazed Wood Swing Doors
A high proportion of respondents to the occupant questionnaire (42%) indicated that they
feel cold drafts in their suite, and nine respondents specifically stated that cold drafts
occur near the balcony doors.
The doors reviewed generally appeared to be in satisfactory condition given that they are
located in areas with limited exposure of rainfall wetting. However, we would anticipate
poor thermal and energy performance with doors of this type.
If a full window replacement project is undertaken, as described in Section 3.3.1,
consideration should also be given to replacing the balcony swing doors in conjunction
with the window replacement.
Alternatively, the existing door weather-stripping should be renewed to reduce air leakage
resulting in cold drafts. Certain existing doors may also require realignment or hardware
replacement if they are to be retained. We would still expect poor thermal and energy
performance with the existing doors even with implementation of the maintenance items
described above.
RECOMMENDATION

4
3.3.4

Renew the weather-stripping on the existing balcony swing doors, or replace
the doors in conjunction with a window replacement project.

Aluminum-Framed Storefront Windows and Doors

There are aluminum-framed storefront window systems installed at the lobby entrance at
Westside Estates. The aluminum storefront frames incorporate swing doors and fixed IGUs
(Figure 3.26).
Figure 3.26
Aluminum-framed storefront
windows and doors at the
lobby entrance.

Page 24

RDH Building Science Inc.

10957.000

The aluminum-framed storefront windows and doors are located in an area protected by
roof overhangs and with limited exposure to rainfall wetting. We did not note any
deficiencies or items of concern related to the aluminum-framed storefront windows and
doors. The windows and doors appear to be performing satisfactorily at this time.

3.3.5

Hollow Steel Swing Doors

There are hollow steel swing doors located at the exterior accesses to the exit stairwells
on Level 1, and at the accesses to the parking garage (Figure 3.27). Hollow steel doors are
typically filled with rigid insulation.
Figure 3.27
Hollow steel swing door
providing access to the
parking garage.

The hollow steel swing doors at Westside Estates appear to be from original construction.
The doors at the north building elevation have little to no overhang protection and are
exposed to rainfall wetting. Exposure to wetting over extended periods may result in
deterioration of paint finishes or corrosion of steel door components. However, at the
locations reviewed the hollow steel swing doors appear to be performing satisfactorily at
this time.

3.4

Balconies and Decks

Prior to discussion of balconies and decks, it is useful to review the definitions of these
two terms. These assemblies initially appear to be similar, but for reasons of function
and performance, are different.


Balcony refers to a horizontal surface exposed to outdoors and intended for
pedestrian use, but projecting from the building so that it is not located over a living
space.



Deck refers to a horizontal surface exposed to outdoors, located over a living space,
and intended for pedestrian use in addition to performing the function of a roof.

The importance of the distinction between the two types of assemblies lies in the degree
of risk associated with failure of waterproof membranes in each case. A leak in a balcony
membrane will not generally result in water entering the interior of the building and is
therefore, to some degree, not as serious as the consequences of leakage in a deck where
it is likely that water will penetrate to the interior of the building or parkade, or affect the
structural slab of the parkade.
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There are primarily balconies at Westside Estates. However, at the north elevation on Level
2 there are two courtyards with several residential patios assembled over the concrete
podium slab of the parking garage.

3.4.1

Balconies

The balconies at Westside Estates are located on Levels 2-4 at all building elevations.
Based on our observations made on site, the balcony assemblies consist of the following
materials:


Polyvinyl chloride (PVC) waterproof membrane



Plywood sheathing



Wood floor joists



Vented aluminum soffit panel
Figure 3.28
Overall view of a typical
balcony at Westside Estates.

The structural components of the balconies include the wood floor joists and plywood
sheathing. The balcony floor joists cantilever beyond the exterior walls. The balconies are
typically supported at the outside corners by stucco-clad columns or wall sections (Figure
3.29).
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Figure 3.29
The cantilevered balconies are
structurally supported by
stucco clad columns of wall
sections at the outside
corners.
The orange arrow indicates a
column support.
The blue arrow indicates a
load-bearing wall section.

The wood framing components are protected by polyvinyl chloride (PVC) waterproof
membranes (Figure 3.30). The PVC membranes are a sheet applied product that are
fastened to the plywood sheathing with a cold adhesive. Seams between the sheets of
membrane are welded together. The membranes turn up the base of the exterior walls,
and typically terminate at the base of the stucco wall cladding. The balconies include
perimeter cant strips which provide a sloped surface at the floor to wall interfaces.
Figure 3.30
The balconies incorporate
waterproof PVC membranes to
protect the underlying wood
framing.

It is our understanding that most of the PVC membranes at Westside Estates were
renewed in 2009. Of the suites reviewed by RDH, we noted what appeared to be an older
PVC membrane at Suite 210, and a newer membrane at Suite 206.
The balconies are enclosed with stucco-clad wood-framed guard walls with top-mounted
aluminum and glass guard rails. The guard walls are constructed with similar materials as
the exterior walls. Many of the upper floor balconies incorporate architectural wood trim
on the exterior side of the guard walls.
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There are prefinished steel cap flashings installed on top of the guard walls. The
aluminum and glass guard rails are fastened to the guard walls through the top of the cap
flashings (Figure 3.31).
Figure 3.31
Balcony guard rails are
fastened to the guard walls
through the cap flashings.

The balcony floors incorporate a minor slope intended to facilitate surface drainage to
scupper drains which penetrate through the base of the guard walls. The round scupper
drains are approximately 1-1/2 inches in diameter.
At the balcony soffits (underside of the balcony floor joists), there are vented aluminum
panels installed. The panels are vented to allow air to circulate and dry small amounts of
moisture in the wood framing.
The following deficiencies or items of concern were noted with respect to the balconies:


Most of the scupper drains reviewed were installed between ½-inch to 1-inch above
the balcony floor surface (Figure 3.32).



The interfaces between scupper drains and the PVC membranes rely on the continuity
of sealant to prevent water ingress (Figure 3.33).



The PVC membrane wall upturns are not typically mechanically fastened below the
base of the stucco cladding. A delaminated membrane up-turn was observed at Suite
311 (Figure 3.34).



The PVC balcony at Suite 210 is in poor condition (Figure 3.35). Some evidence of
moisture staining was identified on the wood framing below this balcony.



Some of the guard rail screw fasteners which penetrate the guard wall cap flashings
are not sealed (Figure 3.36). Some of the unsealed fasteners reviewed were also
corroded.



Evidence of water ponding and staining was noted on some of the guard wall cap
flashings reviewed due to a lack of sloping (Figure 3.37).



The seams between segments of metal cap flashing appeared to be butt-jointed
together at corners and at column penetrations, relying on the continuity of sealant to
prevent water penetration (Figure 3.38).

Page 28

RDH Building Science Inc.

10957.000

Figure 3.32
Scupper drains at the
balconies are typically set
approximately ½-inch above
the balcony surface.

Figure 3.33
Sealant applied at the scupper
drain penetration through the
PVC balcony membrane.

Figure 3.34
Delaminated PVC balcony
membrane wall upturn at
Suite 311.
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Figure 3.35
Partial view of the PVC
balcony membrane at Suite
210.
Evidence of water staining was
identified at the balcony soffit
below.

Figure 3.36
Example of an unsealed and
corroded screw with fastens
the guardrail through the
guard wall cap flashing.

Figure 3.37
Staining on top of the cap
flashing indicates a lack of
slope.
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Figure 3.38
Cap flashings incorporate butt
joints which rely on sealants
to prevent water penetration.

Exploratory Openings at Balconies
In order to confirm performance and determine if water ingress is occurring at or near
balconies, 3 of the 15 total exploratory openings were made below balcony interfaces. A
summary of our findings at these exploratory openings are given below in Table 3.5.
TABLE 3.5 EXTERIOR OPENINGS AT BALCONIES – SUMMARY
Location

Green

Yellow

Red

Total

Below balcony interfaces

2

0

1

3

2

0

1

3

Total

One of the three openings made below balcony interfaces showed evidence of water
ingress in the form of deteriorated wood sheathing (red category). A moisture content of
over 40% was measured at the opening (Figure 3.39).
Figure 3.39
Opening #4; below a balcony
guard wall saddle interface,
south elevation at Level 2.
Exploratory opening is
classified as red – staining
and deterioration of the OSB
sheathing, and moisture
content over 40%.

In addition, an exploratory opening was made by temporarily removing an aluminum
soffit panel below a Level 2 balcony on the south elevation. Evidence of minor water
staining was noted on the plywood sheathing below the balcony at Suite 210 (Figure
3.40).
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Figure 3.40
Opening #6; below a Level 2
balcony at the south elevation.
Exploratory opening is
classified as yellow – evidence
of staining on the plywood
balcony sheathing.

Analysis: Balconies
Of the three exploratory wall openings and one soffit opening made at balconies, two
locations showed evidence of water ingress. The two locations where staining and/or
deterioration was identified were located at balconies on the south building elevation.
Both balconies have less overhang protection than the typical balconies at Westside
Estates. The typical balconies have a level of protection provided by the roof and balcony
overhangs, as well as the stucco guard walls and columns.
It is our understanding that the PVC balcony membranes were last renewed in 2009, or
about eight years ago. The expected service life of PVC balcony membranes is typically
about 10-15 years.
The balcony membranes surfaces reviewed generally appeared to be in satisfactory
condition; however, there is some non-ideal construction detailing that should be
addressed to maximize the remaining service life of the existing membranes. Most
importantly, we recommend mechanically fastening and sealing the perimeters of the
balcony membranes where they turn up the exterior walls and balcony guard walls.
Currently the membrane upturns are secured with cold adhesive only.
There is one newer balcony membrane at Suite 206 which is mechanically fastened at the
wall upturns using termination bars (Figure 3.41). We recommend installing termination
bars at all the existing balcony membranes installed in 2009.
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Figure 3.41
Termination bars
mechanically fasten the top
edge of the balcony
membranes to the wood
substrate where a newer
membrane has been installed
at Suite 206.

RECOMMENDATION

5

Install perimeter termination bars and sealant at the PVC balcony membrane
wall upturns.

We also recommend replacing the balcony membrane at Suite 210 which is in poor
condition. The balcony membrane appeared to be older than the typical membranes
installed in 2009. We observed some evidence of minor water staining on the plywood
balcony sheathing below the membrane. It is unclear why this membrane was not
renewed in 2009, and whether there are similar conditions at other balconies that were
not included in our review.
RECOMMENDATION

6

Replace PVC balcony membrane at Suite 210, and at any other balconies that
have existing membranes which were installed prior to 2009.

The current balcony drainage mechanisms are poorly detailed. The scupper drains which
penetrate the base of the guard walls are typically installed approximately ½-inch to 1inch above the balcony surfaces. This will result in water ponding, staining of the
membranes, and an increased risk of water penetration into the balcony wood framing.
The interfaces between the scupper drains and balcony membranes rely on sealants to
prevent water ingress. This non-ideal construction could be improved by installing
scupper drains with PVC-coated flanges that are welded directly to the PVC balcony
membrane. We would suggest incorporating this improved detailing at all balconies
during the next phase of balcony membrane renewals.
It is possible to complete the scupper drain repair by patching the existing PVC balcony
membranes; however, compatibility of the membrane materials and the temperature of
welding would have to be carefully considered to assure a strong bond at the seams of
the patched area. This repair should be considered at balconies that are more highly
exposed to rainfall, including Suites 207, 210, 402, 403, 406, and 407; as well as in
conjunction with Recommendation #6.
As an intermediate measure until scupper drain detailing is improved, we recommend
reviewing the scupper drain seals at all balconies annually, as these interfaces are at a
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higher risk for water ingress into the balcony wood framing. Any scupper drain sealants
that are cracked or poorly adhered should be immediately renewed.
The sealants applied at interfaces and seams in the balcony guard wall cap flashings and
saddle flashings are of an unknown age. Most of the sealants reviewed were in
satisfactory condition; however, localized cracking and de-bonding was identified at a few
locations. In addition, some of the screw fasteners for the aluminum and glass top rails
which penetrate the cap flashings were not sealed, and were corroded in some cases.
The butt-jointed seams between sections of cap flashing present a potential path for
water ingress if seams are not properly sealed. We would typically expect to find s-lock or
standing seam joints between the sections of cap flashing.
We recommend reviewing the cap flashings at all balconies to assess the condition of
sealants and to confirm that there is waterproof membrane under all the cap flashings.
Targeted sealant renewals should be completed at unsealed screw penetrations and failed
sealants at cap flashing butt-joints and interfaces. Corroded screw fasteners should be
replaced in conjunction with the sealant work. Self-adhered waterproof membrane should
be installed under any cap flashings that do not currently incorporate a waterproofing
membrane.
RECOMMENDATION

7

3.4.2

Review all balcony scupper drain and guard wall cap flashing interface sealants,
and confirm that there is a waterproof membrane under the flashings. Renew
sealants at failed joints and unsealed screw penetrations, and replace corroded
screws in conjunction with sealant work. Ensure waterproof membrane is
installed below all cap flashings.

Level 2 Podium Courtyards and Decks

There are two courtyard areas on the north side of the building, located above grade, over
the suspended concrete slab of the parking garage. The courtyards also include several
residential decks which are protected by the balcony projections at Level 3.
Portions of suspended concrete slabs that separate parking garages from the exterior are
generally referred to as the podium. When podiums also function as pedestrian walking
surfaces we classify the assemblies as decks (Figure 3.42).
Figure 3.42
Overall view at one of the two
courtyards at Level 2 on the
north side of Westside Estates.
The courtyards are situated
above the parking garage.
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Based on the observations made on site, the courtyard podium assembly consists of the
following materials (Figure 3.43):


2-1/2-inch thick brick pavers



1-inch of pea gravel



Liquid-applied hot asphalt waterproofing membrane



Suspended reinforced concrete slab
Figure 3.43
The courtyard podium
assembly consists of brick
pavers, pea gravel, and a
liquid-applied hot asphalt
waterproof membrane over
the parking garage suspended
concrete slab.

A significant portion of the courtyard podiums also incorporate landscaping planters
which are filled with soil growing medium and small trees and shrubs. The planter walls
are composed of pressure-treated wood battens.
Based on our observations on site, the soil fill in the planters appeared to be installed
directly onto the waterproof podium membrane. It is our understanding that the
waterproof membrane dates from original construction about 26 years ago.
Since we were unable to review the original construction drawings, the podium assembly
drainage strategy is not entirely clear. However, during our review of the parking garage
we noted what appeared to be drain penetrations through the suspended parkade slab
below the courtyard areas. No drains were visible on the surface of the brick pavers or in
the planters, so it appears that single-level drains are provided at the slab only. The
concrete slab incorporates a minor slope to direct water to the deck drains. We also noted
what appeared to be soil and organic staining on the painted concrete walls adjacent to
the courtyards which suggests that some drainage may also be occurring at the podium
edge (Figure 3.44). According to the 2002 Condition Assessment, the waterproof
membrane does not lap over the podium edge, as discussed in Section 2.5.
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Figure 3.44
Staining on the painted
concrete wall of the parking
garage appeared to be a
result of drainage and soils
from the planters at the
courtyard podium.

The following deficiencies or items of concern were noted with respect to the courtyard
podium and decks:


The podium assembly does not incorporate drainage mat or filter fabric (Figure 3.45).



There are some areas in planters adjacent to the exterior walls where the
waterproofing membrane appeared to be exposed (Figure 3.46).



A plugged drain connected to a rainwater leader from the roof was identified at one of
the courtyards (Figure 3.47). The soil surrounding the drain was saturated at the time
of review.



Some deterioration of exposed wood components was noted, including at planter
walls (Figure 3.48) and the stringers of the stairs which provide access to the
courtyards from at grade (Figure 3.49).
Figure 3.45
The podium assembly does not
include filter fabric or
drainage mat.
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Figure 3.46
Waterproofing membrane is
exposed along the base of the
exterior walls adjacent to
planters.

Figure 3.47
Rainwater leader connected to
a deck drain which appeared
to be obstructed.

Figure 3.48
Splintering of a wood batten
at a courtyard planter wall.
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Figure 3.49
Deterioration of a wood stair
stringer.
The wood is in direct contact
with the at-grade concrete
pad.

Analysis: Level 2 Podium Courtyards and Decks
It is our understanding that the hot asphalt waterproof podium membrane installed below
the courtyard and planters is from original building construction about 26 years ago. The
service of this type of liquid-applied hot asphalt membrane can vary significantly
depending on exposure conditions and the quality of initial installation, but it is generally
considered to be approximately 30 years. Protected membrane assemblies which include
building material such as brick pavers, insulation, or soils above the waterproofing
membrane typically have a longer service life than assemblies in which the membrane is
directly exposed to sunlight and weathering.
There is some non-ideal construction related to the podium assemblies. Specifically, in
protected membrane assemblies we would expect to find a layer of drainage mat over the
waterproof membrane to provide unobstructed drainage to the deck drains. This type of
assembly should ideally also incorporate a layer of filter fabric to minimize the
accumulation of fine sands and silts which can reduce the efficiency of drainage or plug
drains.
Liquid-applied hot asphalt waterproof membranes often include an asphaltic protection
board or polyethylene protection sheet, particularly where the membrane turns up the
base of walls. A protection layer did not appear to be incorporated at the areas of
exposed membrane at the base of walls adjacent to the planters. Exposure to ultraviolet
(UV) radiation from the sun can result in premature degradation of asphalt membranes.
Another key consideration with this type of assembly is the planting of vegetation with
invasive root systems. The small trees and shrubs planted at the time of review did not
appear to be of significant concern. However, this is something the Owners should
consider if planting additional vegetation in the planters in the future.
Although we did not identify any surface deficiencies or failures at the localized areas of
waterproof membrane exposed during our review, we understand that there is periodic
water ingress occurring through the parking garage suspended concrete slab below the
courtyards. This could be an indication that the waterproof membrane is at, or is
approaching, the end of its service life.
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Crack injection repairs are effective at temporarily correcting water ingress issues, but we
would expect that leaks will continue to occur until the podium membrane is renewed.
Based on our observations and the age of the existing membrane, we would recommend
that the Owners plan for renewal of the podium waterproof membranes at the courtyards
within the next five years.
We would recommend periodic review and documenting of the locations, frequency, and
severity of leaks occurring below the courtyards into the parking garage, as this is the
best indicator that the podium membrane is nearing the end of its service life. If the
frequency and severity of leaks begins to increase, this is a good indication that the
podium membrane should be renewed.
RECOMMENDATION

8

Periodically review and document the locations, frequency, and severity of leaks
occurring below the courtyards into the parking garage. Continue with crack
injection repairs as required, and install drainage pans to prevent leaks onto
vehicles. Plan for renewal of the podium waterproofing membrane within the
next five years.

Some of the pressure-treated wood components utilized for planter walls and stairs are
also showing signs of aging and deterioration. However, given the expected limited
remaining service of the podium membrane, the repair or replacement of wood
components would be best completed as part of a full podium renewal project. In order to
renew the podium membrane, all overburden materials including the brick pavers,
planters, soils, and vegetation will all need to be removed and reinstalled or replaced.
The obstructed rainwater leader drain at the courtyard is resulting in an accumulation of
water in the planter area adjacent to an exterior wall. This drain should be cleaned out,
and other deck drains should be periodically inspected to ensure that they are draining
effectively.
RECOMMENDATION

9
3.5

Clean out plugged rainwater leader deck drain at the Level 2 courtyard, and
have other drains periodically inspected.

Roofs

There is one type of roof assembly at Westside Estates. The main sloped roof is located
above Level 3 at the south elevation, and Level 4 at the north elevation. There are
additional sloped roof areas which interface with exterior walls at Levels 2 and 3 of the
south elevation.

3.5.1

Sloped Roof Assembly

The original sloped roof assembly included cedar shingles with a roofing felt
underlayment. It is our understanding that the roofing was renewed with asphalt shingles
in 2009, or about eight years ago.
The main sloped roof was visually reviewed; however, some of the underlying assembly
materials could not be confirmed on site. Based on observations made on site, and the
findings of the document review, it is likely that the sloped roof assembly consists of:
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Asphalt shingles



Felt underlayment



Plywood sheathing



Roof trusses
Figure 3.50
Partial view of the sloped
roofs at the south elevation of
Westside Estates.

Roof ventilation is facilitated by soffit vents and roof button vents at the ridges. There are
several other penetrations through the sloped roofs including fireplace chimney stacks,
skylights, bathroom and kitchen fan vents, and plumbing vents (Figure 3.51).
Figure 3.51
Penetrations through the
sloped roof assembly include
chimney stacks, skylights,
bathroom and kitchen fans
vents, and plumbing vents.

The configuration of the sloped roof trusses incorporates many hips and valleys. The
valleys incorporate prefinished aluminum valley flashings. There are also shingle-lapped
aluminum step flashings at interfaces with exterior walls, and at chimneys and skylight
penetrations (Figure 3.52).
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Figure 3.52
The chimney and skylight
penetrations incorporate
shingle-lapped prefinished
aluminum step flashings.

We noted an Ethylene Propylene Diene Terpolymer (EPDM rubber) sheet membrane
flashing located at an exterior wall interface adjacent to the meeting room on Level 3
(Figure 3.53). It is unclear why an EPDM flashing has been incorporated at this area rather
than a typical step flashing installed at the roof interfaces.
Figure 3.53
An EPDM sheet flashing
installed at a roof-to-exterior
wall interface adjacent to the
meeting room on Level 3 at
the south elevation.

Roof drainage is provided by a system of aluminum gutters and rainwater leaders (Figure
3.54). In some locations, the rainwater leaders drain into landscaped areas at grade, while
others are connected directly to drains which feed into the building’s storm water system.
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Figure 3.54
Roof gutters and rainwater
leaders control rainwater
runoff from the sloped roofs.

No significant items of concern were noted with respect to the sloped roofs; however,
some moss and organic growth accumulation was observed at a few localized roof areas.
An obstructed rainwater leader drain was noted at a planter in the Level 2 courtyard, as
indicated in Section 3.4.2. Evidence of a previous leak from a skylight in the meeting
room on Level 4 was noted, but appeared to be dry at the time of review (as noted in
Section 3.3.2).

Analysis: Sloped Roof Assembly
The asphalt shingle roofing at Westside Estates was installed approximately eight years
ago. We were not made aware of any active leaks through the roof assembly at the time of
the review. With periodic inspection and maintenance, asphaltic shingle roofing has a
typical expected service life of approximately 20-25 years.
Some minor accumulations of moss and organic growth were observed at a few locations
on the sloped roof. Moss should be periodically cleaned off the roof assemblies as part of
regular building maintenance to reduce the likelihood of premature failure of the asphalt
shingles.
Although no obstructions or significant debris accumulation were noted at the select
areas of roof gutter reviewed, the gutters and rainwater leaders must also be periodically
inspected and cleaned as part of regular building maintenance.

3.6

At-Grade Assemblies

The at-grade assemblies refer to the interface between the base of the exterior building
walls and the adjacent landscaping, or the below-grade assemblies. The at-grade
assemblies at Westside Estates primarily consist of concrete foundation walls and soft
landscaping, such as grass or soils (Figure 3.55). There are also concrete walkways at
building entrances and patios at the Level 1 suites.
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Figure 3.55
Typical at-grade assembly
consists of concrete
foundation walls interfacing
with soil/grass landscaping or
concrete walkways or patios.

There is a one-storey cast-in-place concrete parking garage which is partially below grade.
The north wall of the parking garage is at grade and is coated with what appeared to be
an acrylic latex type paint. The parking garage is accessed from an entry ramp at the lane
to the north of the building (Figure 3.56).
Figure 3.56
Parking garage entry ramp.

The suspended concrete slab over the parking garage is supported by the perimeter
foundation wall, and a series of concrete columns (Figure 3.57). Damp-proofing or
waterproofing materials on the below grade foundation walls were not confirmed during
the review.
The parking garage floor is a lightly reinforced concrete slab-on-grade. The slab-on-grade
slopes toward area drains. There is spray-applied mineral fibre insulation on the portions
of the suspended concrete slab located below interior spaces.
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Figure 3.57
Overall view of the parking
garage which consists of a
suspended concrete slab
supported by concrete
foundation walls and columns.
The parking garage floor is a
slab-on-grade.

No significant items of concern with noted with respect to the at-grade assemblies and
parking garage. We did note several previous crack injection repairs in the suspended
concrete slab below the courtyards (Figure 3.58), as well as in the foundation walls. Some
minor cracking and efflorescence staining was also identified at several locations on the
foundation walls (Figure 3.59). No active water ingress into the parking garage was
observed at the time of our review.
Figure 3.58
Crack injection repair in the
suspended concrete slab,
below one of the courtyards at
Level 2.

Figure 3.59
Hairline crack and
efflorescence staining at the
base of a concrete foundation
wall in the parking garage.
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Analysis: At-Grade Assemblies
The interfaces between the concrete foundation walls and the at-grade landscaping
materials generally appear to be performing satisfactorily at the time of the review. The
bare concrete foundation walls at grade are not ideal; however, no evidence of
deteriorated concrete or steel reinforcement was noted.
Although we did not observe active water leaks into the parking garage during our review,
we understand that there has been ongoing water ingress through the suspended
concrete slab at the courtyard areas. This is also evidenced by the locations of previous
crack injection repairs. As discussed in Section 3.4.2, the podium waterproofing
membrane in the courtyards over the parking garage is showing some evidence that it
may be at, or nearing, the end of its service life.
The best way to assess the need for renewal of the podium membrane is to periodically
inspect and document leaks into the parking garage. Crack injection repairs will
temporarily mitigate water ingress at specific locations, but typically if the waterproofing
membrane above the slab has failed the leaks will return. When the frequency and severity
of leaks begins to increase, this is a good indication that the podium membrane should
be renewed.
RECOMMENDATION

10
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Continue with monitoring and targeted crack injection repairs in the parking
garage suspended slab until the podium membrane is renewed, and as
required in the foundation walls.
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4

Recommendations

4.1

Summary of Rehabilitation Needs

Our recommendations are based on a combination of factors including a review of design
drawings and other available documentation, information collected at the building
through visual observations and exploratory openings, as well as experience and
knowledge gained from investigations of many other buildings with similar assemblies
and details.
Westside Estates was constructed in approximately 1991, or about 26 years ago. It is our
understanding that the sloped roofing and balcony membranes were both renewed in
2009. More recently, in 2016 and early 2017, the original windows were replaced with
vinyl framed windows at two suites.
Based on our review of the existing building enclosure assemblies and the conditions
observed during the field review, no full rehabilitation or renewals of existing building
enclosure elements is immediately required to address water ingress concerns. However,
there are several components including the aluminum-framed windows, balcony swing
doors, and podium waterproof membrane at the Level 2 courtyards, which are all nearing
the end of their service lives and will likely require renewal within the next five years.
Several maintenance repairs have also been recommended in order to correct non-ideal
construction detailing and prevent potential water ingress from occurring in the future.
The exterior walls at Westside Estates consist of face-sealed stucco-clad wood-framed wall
assemblies. This type of assembly relies on the continuity of the stucco and detailing at
interfaces and penetrations to prevent the ingress of moisture behind the cladding. Water
that is able to penetrate the cladding has no means of draining to the exterior.
We noted several potential paths for water ingress at the exterior walls, including through
unsealed joints in the PVC reveals, hairline cracks in the stucco cladding, and unsealed
interfaces at windows and other wall penetrations.
A total of 13 exploratory openings were made through the stucco cladding to review the
condition of the underlying OSB wood sheathing. Of the 13 openings, three showed
evidence of water ingress in the form of staining (yellow category) or deterioration (red
category).
Despite the limited evidence of water ingress at the opening locations, we would
recommend applying sealants to interfaces and penetrations through the stucco cladding
to minimize the risk of future water ingress.
The typical windows at Westside Estates are non-thermally broken aluminum frames with
double-glazed IGUs (insulating glass units). Aluminum-framed windows from this era have
been known to leak at the mitred corners of the frames at the window sills. Elevated
moisture content or staining were identified below the window jambs at three locations;
however, based on the findings of our review there does not appear to be systemic water
ingress occurring below windows at this time.
There are several other common issues related to older aluminum-framed windows,
including poor thermal performance resulting in condensation, poor air barrier continuity
resulting in cold drafts, and poor energy efficiency compared to modern window systems.
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It is our understanding that the Owners are considering implementation of a full window
replacement project at Westside Estates to address some of the issues outlined above.
Window replacement will provide many benefits, but it is critical that window detailing is
improved as part of a replacement project. The condition of the wall cladding and framing
materials should also be reviewed when the original windows are removed.
Window detailing improvements should include the installation of a sub-sill waterproof
membrane with means of drainage to the exterior from the sub-sill area. In addition, the
window frames should be sealed to the air barrier material from the interior for
continuity. Improved head and sill flashings with end dams should also be incorporated to
divert water from vulnerable interfaces.
If the Owners choose to defer a full window replacement project by more than two years,
we would recommend undertaking sealant maintenance work at the existing windows to
prevent potential water ingress.
The steel-clad wood swing doors which provide access to the balconies are typically
located in protected areas with limited exposure to rainfall wetting. Many respondents to
the occupant questionnaire indicated feeling cold drafts at the balcony doors. This issue
could likely be improved by renewing the weather-stripping and re-aligning the doors in
some cases. However, much like the windows, there would be additional performance
benefits to replacing the balcony swing doors. Consideration should be given to replacing
the balcony swing doors in conjunction with a full window replacement project.
There are wood-framed balconies at the typical suites on Levels 2-4. The balcony wood
framing is protected by PVC waterproof sheet membranes. The PVC membranes were
renewed at most balconies in 2009.
The balconies are enclosed with stucco-clad wood-framed guard walls of similar
construction as the exterior walls. The guard walls incorporate aluminum and glass top
rails which are fastened to the guard walls through the top of the cap flashings. The
balconies are intended to drain through scupper drains which penetrate through the base
of the guard walls.
We noted several non-ideal construction details at the typical balconies, including the
scupper drains and guard wall cap flashings. These elements should be reviewed at all
balconies to ensure that necessary sealant renewals and detailing improvements are
identified to prevent potential water ingress and maximize the remaining service lives of
the existing balcony elements.
The PVC balcony membranes should be mechanically fastened and sealed at the perimeter
of the balconies where the membranes turn up the base of the walls. We noted a
delaminated PVC membrane wall upturn at one of the suites reviewed, and it is likely that
this has occurred at other locations.
We noted a newer PVC membrane installed at Suite 206 which has incorporated perimeter
termination bars. We also identified a PVC balcony membrane at Suite 210 which was in
poor condition and appeared to date from prior to 2009. The balcony membrane at Suite
210 should be replaced, as well as at any other balconies that were not included in the
2009 membrane renewal project.
The screw penetrations which fasten the aluminum and glass top rails to the guard walls
represent a potential path for water ingress. Some of the screw penetrations have
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previously been sealed, but we also noted a number of locations that were not sealed. We
recommend sealing all top rail screw penetrations, and replacing any corroded screws as
part of regular building maintenance.
The scupper drains reviewed were typically located about ½-inch to 1-inch above the
balcony surface which is expected to result in water ponding. This repair would most
easily be completed during the next phase of balcony renewals. However, scupper drain
detailing improvements may be required sooner at some of the balconies with higher
exposure to rainfall; subject to the findings of the recommended balcony reviews.
There are courtyard and planter assemblies at Level 2 on the north side of the building
which are classified as decks. These low-sloped areas which separate the suspended
parking garage slab from the exterior are referred to as the parking garage podium.
The podium waterproofing membrane appeared to be a liquid-applied hot asphalt
membrane from original construction 26 years ago. The pea gravel or soil overburden
materials appeared to be installed directly onto the podium membrane without a layer for
drainage or protection.
During our review of the parking garage, we did not identify and active leaks; however, we
did note several previously crack injection repairs located below the courtyards. It is our
understanding that water ingress does periodically occur through the podium assembly,
which indicates that the waterproofing membrane is at or near the end of its service life.
We suggest intermittently reviewing and documenting leaks below the courtyards. When
the frequency and severity of leaks begin to increase, this is a good indication that the
podium membrane should be renewed. Based on our observations and the age of the
existing waterproof membrane, we recommend planning for replacement of the podium
membrane within the next five years. As a short-term measure, crack injection repairs are
an effective means of minimizing water leakage into the parking garage until a podium
membrane renewal is completed, and drainage pans may be installed to prevent water
leaks onto vehicles.
An obstructed drain connected to a rainwater leader from the roof was noted in one of the
courtyard areas. This drain should be cleaned out, and other drains should be inspected
to ensure that they are draining freely.
The sloped roofs at Westside Estates were originally constructed with cedar shingles. The
roof was renewed with asphalt shingles in 2009. We did not identify any significant items
of concern with respect to the sloped roofs.
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4.2

Summary of Recommendations

Table 4.1 lists all building enclosure rehabilitation and renewal tasks that were identified
in Section 3 of this report.
TABLE 4.1 SUMMARY OF RECOMMENDATIONS

1

The Owners should distribute information regarding condensation reduction
strategies to all residents. A technical bulletin prepared by the Homeowner
Protection Office (HPO) has been appended to this report and will make a
suitable handout.

2

Apply sealant to joints and penetrations in the face-sealed stucco-clad framed
walls. This should include sealing joints in the PVC reveals, hairline cracks in
the stucco cladding, and the perimeters of wall penetrations.

3

Complete window maintenance repairs and retain existing aluminum-framed
windows until their end of service life in approximately five years; or implement
a full window replacement project within the next two years.

4

Renew the weather-stripping on the existing balcony swing doors, or replace
the doors in conjunction with a window replacement project.

5

Install perimeter termination bars and sealant at the PVC balcony membrane
wall upturns.

6

Replace PVC balcony membrane at Suite 210, and at any other balconies that
have existing membranes which were installed prior to 2009.

7

Review all balcony scupper drain and guard wall cap flashing interface sealants,
and confirm that there is a waterproof membrane under the flashings. Renew
sealants at failed joints and unsealed screw penetrations, and replace corroded
screws in conjunction with sealant work. Ensure waterproof membrane is
installed below all cap flashings.

8

Periodically review and document the locations, frequency, and severity of leaks
occurring below the courtyards into the parking garage. Continue with crack
injection repairs as required, and install drainage pans to prevent leaks onto
vehicles. Plan for renewal of the podium waterproofing membrane within the
next five years.

9

Clean out plugged rainwater leader deck drain at the Level 2 courtyard, and
have other drains periodically inspected.

10

Continue with monitoring and targeted crack injection repairs in the parking
garage suspended slab until the podium membrane is renewed, and as
required in the foundation walls.

4.3

Next Steps

The condition assessment report presents conceptual level recommendations with respect
to maintenance and renewal activities. It is important to understand that these
recommendations do not provide a basis for implementing remedial work. Conceptual
recommendations need to be developed, refined, and documented in detail before the
construction work can be tendered to contractors or a building permit obtained.
The next step typically begins with the design process where the consultant considers
alternative ways of addressing existing problems and assists you in making decisions with
respect to specifics of the maintenance and renewals program. Once decisions are made,
the selected design is developed and documented in greater detail in the form of
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Appendix A
Exploratory Openings Summary

Exterior Exploratory Openings Summary
EXPLORATORY OPENING #1
East Elevation
Level 2
South east
facing
Bay window,
below fixed lite
M.C. – 14%

Physical Observations: Minor staining
EXPLORATORY OPENING #2
East Elevation
Level 3
East facing
Bay window,
below fixed lite
M.C. – 18%

Physical Observations: Sound
EXPLORATORY OPENING #3
East Elevation
Level 3
East facing
Bay window,
below fixed lite
M.C. – 12%

Physical Observations: Sound
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EXPLORATORY OPENING #4
South Elevation
Level 2
South facing
Guard Wall,
below saddle
M.C. – 40% +

Physical Observations: Deterioration
EXPLORATORY OPENING #5
South Elevation
Level 2
South east
facing
Bay window,
above stucco
reveal
M.C. – 8%
Physical Observations: Sound
EXPLORATORY OPENING #6
South Elevation
Level 1
South facing
Soffit, below
balcony

Physical Observations: Minor Staining
EXPLORATORY OPENING #7
South Elevation
Level 3
South facing
Bay window,
below operable
vent
M.C. – 10%

Physical Observations: Sound
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EXPLORATORY OPENING #8
South Elevation
Level 2
South facing
Bay window,
below operable
vent
M.C. – 8%

Physical Observations: Minor staining and corrosion
EXPLORATORY OPENING #9
West Elevation
Level 3
West facing
New bay
window, below
operable vent
M.C. – 10%

Physical Observations: Sound
EXPLORATORY OPENING #10
West Elevation
Level 1
South west
facing
Bay window,
below fixed lite
M.C. – 8%

Physical Observations: Sound
EXPLORATORY OPENING #11
South Elevation
Level 1
East facing
Wall, below
PVC reveal
M.C. – 14%

Physical Observations: Sound
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EXPLORATORY OPENING #12
North Elevation
Level 2
West facing
Bay window,
below operable
vent
M.C. – 15%

Physical Observations: Sound
EXPLORATORY OPENING #13
North Elevation
Level 2
Podium, Hot
asphalt
membrane

Physical Observations: Sound
EXPLORATORY OPENING #14
South Elevation
Level 1
South facing
Balcony guard
wall, below
saddle
M.C. – 8%

Physical Observations: Sound
EXPLORATORY OPENING #15
East Elevation
Level 2
East facing
Wall, below
gutter saddle &
PVC reveal
M.C. – 14%

Physical Observations: Sound
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Appendix C
Exploratory Opening Methodology

Appendix B
C – Moisture Content Survey
and Exploratory Openings

Moisture Content Methodology
Moisture content readings in wood framing / sheathing
were undertaken using a Delmhorst analog moisture
meter, which provides a range of 6 to 40% moisture
content (MC) in wood or wood products and a range of a
range of 0 to 100 relative moisture level (RML) for
gypsum products.
This instrument uses electrical
resistance between two points, a known distance apart,
to determine the water content of the material; the
presence of moisture lowers the electrical resistance and
results in a higher percentage MC or RML reading.
When used on gypsum-based products, readings
obtained from the instrument are relative (does not
provide an actual % moisture content), and are intended
for comparison to other areas and to known results.
Because the readings are relative moisture contents and
not true moisture contents, they are referred to as “RML”.
A low MC/RML reading, with firm resistance to the probe,
typically indicates expected conditions of no wetting,
and no strength loss. A high MC/RML reading, and little
resistance to the probe, is evidence of advanced
deterioration due to water ingress and decay.

Fig. G-1

In wood products, MC readings of 19% or less are
considered to be “normal” in exterior wall assemblies
and are indicative of areas that do not have active fungal
growth at the time of the investigation (germinated
spores may be present but dormant). Readings between
20% and 28% are indicative of exposure to liquid water,
and represent a moisture content range at which fungal
growth can be sustained if the fungal spores have
previously germinated at higher levels. It is interpreted
as a “Caution” reading. MC readings over 28% indicate
conditions under which fungal spores will germinate, and
above 35% indicates flourishing growth. In susceptible
wood that is not treated to prevent decay, decay will start
and progress quickly under such conditions. A reading
above 28% is interpreted as a “Danger” reading.
In gypsum products, based on preliminary testing
conducted by RDH, mould and mildew growth may occur
on the surface of exterior gypsum sheathing when an
RML of approximately 70 or higher is obtained. RML
values of 39 or less will be obtained when the relative
humidity adjacent to the exterior gypsum sheathing is
75% or less. Typically, the relative humidity in the wall
cavity of an exterior wall under normal operating
conditions should remain below 75%.

Fungal Growth and Moisture Content (reproduced
from Best Practice Guide – Wood Frame Envelopes
in the Coastal Climate of British Columbia)
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Exploratory Opening Methodology
Several exploratory openings were made into the exterior
assemblies to confirm conditions of hidden components
and materials within the assemblies. The photos taken
at each of the exploratory openings is located at the end
of this Appendix.
Legend
Moisture
Content
Reading

Physical Observations

<19%

Sheathing, framing and
fasteners observed to be in
sound condition

<39 RML
20% to 27%

Moisture staining and/or
minor damage observed at
sheathing and / or minor
deterioration of framing

40 to 69 RML

>28%

Deterioration observed at
sheathing and framing

>70RML
No moisture
content reading
was made

X

X

Indicates that no observation
of sheathing or framing was
made

Example exploratory opening location:
Condition Observed: Deterioration
observed at sheathing and / or
wood studs.
Moisture Content of OSB sheathing:
20% – 27%
Moisture Content of Gypsum
Sheathing:
40 to 69 RML
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Appendix D
HPO Bulletin

Maintenance Matters 3
BULLETIN

MAI N T E N AN C E

#
B U I L D I N G ENVELOPE

Avoiding
Condensation Problems
Have you ever noticed water
droplets on your window or black
staining on the drywall of your
walls? Have you ever wondered
why the moisture returns around
your windows after you have
wiped it away? This type of
moisture is from the interior air
and is commonly referred to as
condensation.
What is condensation and how
does it form in my home?
Condensation occurs in your home
when moist air comes into contact
with a surface which is at a lower
temperature. Moist air contains water
vapour — commonly referred to as
humidity. Indoors, we can increase
humidity through our activities and
lifestyle. If a surface in your home is
cold enough, the air in the immediate vicinity of the surface will be
cooled sometimes causing the moisture in the air to condense or change
into a liquid on the surface.
Condensation forms first on the
coldest surfaces of a room, usually
on glass surfaces of windows and
doors. These surfaces are typically
cooled by lower exterior temperatures during the winter months
much more easily than the walls
which are kept warm by insulation.
For example, if it is cold enough
outside and/or warm and humid
enough inside, condensation may
occur on or around your windows
resulting in fogging, water or ice on

Maintaining your building
envelope
This publication is one in a series
of bulletins designed to provide
practical information on the maintenance of the building envelope
of multi-unit residential buildings
including townhouses, low-rise
and high-rise residential buildings.

Condensation forms first on the coldest
surfaces of a room, usually on glass
surfaces of windows and doors.

the windows themselves or even a
puddle of water on the window frame
or sill. Other examples of condensation in your home can include damp
spots or mildew on outside wall
corners, closet walls or baseboards.
Areas of your home with poor air
circulation, such as behind furniture
or in a cupboard or closet, can also
be susceptible to condensation.

What is a building envelope?
The building envelope includes all
parts of the building (assemblies,
components and materials) that
are intended to separate the interior
space of the building from the
exterior climatic conditions. It includes, for example, the foundation,
exterior walls, windows, exterior
doors, balconies, decks and the roof.

Who should read this bulletin?

If a surface in your home
is cold enough, the air in
the immediate vicinity of
the surface will be cooled
sometimes causing the
moisture in the air to
condense or change into a
liquid on the surface.

A small amount of condensation
appearing on a surface may not necessarily be a problem, depending on
the amount of moisture that forms,

Anyone who lives in or looks after
a multi-unit residential building
should read this bulletin including
residents/unit owners, strata
councils, housing co-ops, maintenance managers, property managers or building owners. Proper
maintainance of the building envelope can help prevent damage and
avoid costly repairs in the future.

✧
This bulletin is funded by the
Homeowner Protection Office in
partnership with Canada Mortgage
and Housing Corporation and
Polygon Homes Ltd.

As a general rule, steps
should be taken to avoid
condensation problems
wherever possible as
moisture can lead to damage.

how long it stays, and whether it
accumulates on surfaces that can be
damaged by water. Condensation can
be short-term during a severe cold
spell, or occur in a localized area such
as kitchen, bathroom or laundry room.
In many instances, condensation moisture simply evaporates back into the
air once the surfaces warm up or the
moisture source is reduced. An example of this is moisture that condenses
on a bathroom window during a
shower and quickly disappears shortly
after the shower is turned off. However, as a general rule, steps should be
taken to avoid condensation problems
wherever possible as moisture can
lead to damage.

Taking preventative steps to
avoid condensation will help
prevent problems in the future.

Why must I avoid condensation
problems?
Condensation can cause serious
damage to the interior and structural
elements of your home or building. If
condensation occurs frequently enough
and for prolonged periods of time,
materials in contact with the moisture
may be damaged. Drywall and wood
finishes around windows are two
examples of materials in your home
that can readily absorb moisture and
become damaged if they remain wet
for a sustained period of time. If left
unchecked, condensation problems
can cause:
• crumbling or soft spots in drywall
• decay in wood framing or corrosion
of steel framing
• peeling paint
• damage to the insulation inside the
walls, and
• mould and mildew problems in your
home.
Most importantly, taking preventative
steps to avoid condensation from
occurring in your home will help prevent avoidable and expensive problems
in the future.

Sources of moisture in the home
We add to humidity levels in our
home through our activities and
lifestyle. Water vapour is added to the
air in large quantities by our breathing and perspiration, cooking, bathing,
cleaning and other daily activities.

How we produce humidity in our
homes

Condensation has led to mould
problems on the drywall.

• A family of four can add moisture
to the air equivalent to 30 to 40
litres of water per week
• Showering, cooking, bathing and
washing can add 15 to 20 litres
per week
• Drying clothes indoors can add 10
to 15 litres per week

hygrometers
measure
humidity levels
2

Source: Natural Resources Canada

Evidence of problems resulting from
condensation can be seen on the
interior window sill.

Newly constructed homes may temporarily exhibit a higher potential for
condensation as moisture in plaster,
cement and other building materials
escapes into the air during the first
heating season. This elevated level of
moisture in the air should taper off
after a month or two. If it doesn’t,
you should inform your building or
maintenance manager of the situation.

What should the indoor temperature and humidity levels be?
Interior temperature and relative
humidity is often a matter of personal
preference, but exceeding recommended humidity levels for extended periods of time can lead to a higher risk
of condensation problems in your
home. The recommended relative
humidity level varies between winter
and summer, and by location.
As a rough “rule of thumb”, interior
air temperatures should generally be
maintained between 18°C and 24°C
with relative humidity falling between
35% and 60% for the coastal temperate climate regions of British Columbia
during the winter months. In colder
and drier regions of the province, interior humidity levels should be limited
to between 25% and 40% during the
winter months. If you are unsure of
the relative humidity in your home,
small devices called “hygrometers” can
be purchased that will allow you to
measure the humidity levels in your
home. See the “For more information”
section at the end of this bulletin for
references to other publications that
provide information on how to measure humidity in your home.

Humidity cannot be eliminated from
the air altogether. It is needed to
maintain a comfortable and healthy
interior environment. Without humidity we would suffer from chapped lips
and dry skin, sore throats, breathing
problems, static electricity, and damage to equipment and furniture. However, if humidity gets too high, problems will arise in your home such as
condensation, musty smells, mould
growth, allergic reactions and damage
to walls and interior finishes.

bookcases so they are not touching outside walls. This will improve
air circulation around the cooler
outside wall and reduce condensation potential.
3) Promote good ventilation in your
home
• Use the kitchen exhaust fan or
range hood to remove humidity
generated by cooking. Note: the
exhaust fan or range hood should
be vented to the outside.

How do I avoid condensation problems?
There are number of steps that you
can take to prevent condensation problems from occurring in your home.
1) Reduce the amount of moisture or
humidity generated in your home
• Do not regularly hang large
amounts of clothes to dry indoors.
Wherever possible, dry your clothes
in a dryer with an outside vent.
• Shut off the humidifier if you are
using one.
• While cooking, put a lid on boil
ing water — it will also boil faster!
• Try to have shorter showers. You
will save the energy required to heat
the water and conserve on water.
• Ensure the lint trap in your
clothes dryer is clean. The lint trap
should be inspected and cleaned
before each use.
• As much as possible, try to wash
full loads of dishes in the dishwasher.
• Do not store wood for your fire
place indoors.
2)Promote good air circulation in
your home
• Open blinds and drapes so that air
can circulate freely over the windows.
• Direct heat towards exterior walls
and windows.
• Where condensation at window
sills is a persistent problem,
remove any objects on the window sill such as books, photographs, and knickknacks as they
prevent air from circulating and
removing the moisture.
• Move furniture such as sofas and

Use your kitchen exhaust fan or range
hood to remove humidity generated by
cooking. The exhaust fan should be
vented to the outside.

• Use bathroom fans and humidistats (if you have them) while bathing or showering. Some bathroom
exhaust fans are connected to a
humidistat that can be preset to
ventilate the room when the
humidity reaches a certain level,
and keep the fan running until the
humidity is below that set point.
It is important that humidistats be
set to the appropriate level and
not turned to “off”. If the bathroom does not have a humidistat,
the exhaust fan should be left
running for a period of time after
bathing or showering to remove
the excess moisture from the
bathroom. The exhaust fan
should be vented to the outdoors.
• Some newer homes have a pre-set
principal exhaust fan. Ensure that
this fan is set to run for two 4hour periods per day.
• Open windows periodically and

ensure that fresh air intake vents
are not blocked.
• Make sure exterior vent hoods for
your dryer, bathroom and kitchen
vents are unobstructed and operating freely. Clothes dryers that
take longer to dry than usual, and
kitchen or bathroom fans that
seem to not move the air could be
signs of some obstruction in the
duct or the outlet. Keeping vent
hoods and lint traps clear will
also reduce the amount of energy
required to dry the clothes, thus
reducing utility bills. Qualified
professionals should be used to
carry out this maintenance item.
• Consider upgrading your kitchen
or bathroom fans. If you feel that
your kitchen or bathroom fans
make noise, but don’t seem to do
anything, you may be right. Some
older or cheaper units may not
work effectively and tend to be
noisy. A simple upgrade is relatively inexpensive and will often
dramatically improve performance. Look for units with high air
movement measured in cubic feet
per minute (cf/m) or litre per second (L/s), and a low noise rating
measured in decibels (dB) or sones.

Use bathroom fans, and humidistats if you
have them, while bathing or showering.

In most cases you can address high
humidity and condensation through
reducing the amount of humidity generated in your home. Ventilation may
only reduce humidity levels if the air
introduced into the room is drier than
the interior air. When ventilation is not
effective at lowering the humidity sufficiently, you may need to incorporate
the use of a dehumidifier (or air con-
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ditioner) to further reduce humidity
levels. However, this should be considered as a last resort after you have
taken necessary steps to reduce the
amount of humidity generated in your
home. Also, dehumidifiers require
electricity to operate and, therefore,
may be an expensive option for you
to pursue.

Report persistent condensation problems to your maintenance manager.
Persistent condensation problems may
relate to air leakage in your home,
typically at the base of the wall,
(sometimes causing black staining at
carpet edges) or at electrical lighting
and receptacle outlets, and around
windows1 and doors. This air leakage
can allow cold air into the wall assembly and thus cool the wall and increase
the potential for condensation. In other
cases, it may be necessary to bring
warm air to cold surfaces, either by
changing the building’s heating patterns
or by providing dedicated heat sources
to problem areas.

Dealing with persistent condensation problems
Condensation is usually a localized
problem that you can address by taking the steps described above to reduce
the humidity or to promote good air
circulation and ventilation in your
home. However, if you have taken
these steps and continue to experience
condensation problems, other problems
may exist that are more appropriately
addressed by your maintenance
manager or a qualified professional.
Symptoms related to persistent
condensation problems include:
• windows that continue to have
water droplets or that fog up, frost
or get ice build-up, even after you
have taken necessary steps to lower
humidity levels and prevent condensation in your home
• black staining on the inside of
walls, mainly in corners and near
the floor or ceiling
• mould or mildew growth
• ice or frost under roof sheathingboards
• delamination of plywood materials
• damp or moist basement walls or
floors

Blowing warm air at problem areas
has the additional effect of encouraging evaporation at the problem location. In some cases the solution may
be to insulate surfaces against cold
temperatures, usually by increasing
insulation levels in the walls behind
the problem areas. The solutions to
each of these potential problems, however, must be carried out by qualified
professionals and co-ordinated by your
maintenance manager.
1

In some climates, such as central and northern British
Columbia, a historical remedy for condensation around windows was to open the window slightly to allow the very dry
outdoor air to mix with the relatively humid indoor air and
reduce the potential for condensation. This approach is NOT
recommended as it can result in condensation and serious
damage in parts of the wall that are not visible to the occupants. It also results in a large consumption of energy.

ACTION PLAN TIPS
• Take steps to avoid condensation
problems in your home:
Reduce the amount of moisture

˚

˚
˚

For more information
1. “About Your House” fact sheets on The Importance
of Bathroom and Kitchen Fans (CE 17), Measuring
Humidity in Your Home (CE 1), Choosing a
Dehumidifier (CE 27) published by Canada Mortgage
and Housing Corporation (CMHC). Available online
at www.cmhc.ca.
2. “Moisture Problems: Why Should I Worry About
Moisture Problems?”, published by Natural
Resources Canada, EnerGuide for Houses. Available
online at www.oee.nrcan.gc.ca.
3. “Condensation on Inside Window Surfaces”
(Canadian Building Digest 4), “Moisture Problems in
Houses” (Canadian Building Digest 231), and “Current
Approaches for Mechanical Ventilation of Houses”
(Construction Technology Update No. 15) published
by National Research Council of Canada’s Institute
for Research in Construction. Available online at
www.irc.nrc-cnrc.gc.ca.
4. “Best Practice Guide to Wood-Frame Envelopes in
the Coastal Climate of British Columbia”, published
by CMHC and available online at www.cmhc.ca.
5. See your building’s maintenance manual.
Note: This bulletin and others are available on the HPO
website.

promote good ventilation
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or humidity generated in your
home. For example, do not hang
laundry to dry indoors and take
shorter showers.
Promote good air circulation in
your home. For example, open
blinds and drapes and move
furniture so that it is not touching an outside wall.
Promote good ventilation in
your home. For example, use
kitchen exhaust fans, bathroom
fans and humidistats as well as
consider upgrading your exhaust
fans if they are poor performers.
• If a persistent condensation problem
becomes evident (after taking the
above steps), notify your maintenance manager. A qualified professional may be needed to address the
underlying cause of this problem.
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This bulletin is intended to provide readers with general
information only. Issues and problems related to buildings and
construction are complicated and can have a variety of causes.
Readers are urged not to rely simply on this bulletin and to
consult with appropriate and reputable professionals and
construction specialists before taking any specific action. The
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for the accuracy of the statements made or for any damage,
loss, injury or expense that may be incurred or suffered as a
result of the use of or reliance on the contents of this bulletin.
The views expressed do not necessarily represent those of
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The regulations under the Homeowner Protection Act contain
specific provisions requiring owners to mitigate and restrict
damage to their homes and permitting warranty providers to
exclude coverage for damage caused or made worse by
negligent or improper maintenance. These apply to both new
and building envelope renovated homes covered by home
warranty insurance. Failure to carryout proper maintenance
or carrying out improper maintenance either yourself or
through qualified or unqualified personnel may negatively
affect your warranty coverage. Refer to your home warranty
insurance documentation or contact your warranty insurance
provider for more information.

Contact

Phone: 604 646 7050
Toll-Free: 1 800 407 7757
Fax: 604 646 7051

PO Box 11132 Royal Centre
2270 – 1055 W Georgia Street
Vancouver, BC V6E 3P3

Website: www.hpo.bc.ca
Email: hpo@hpo.bc.ca

