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ABSTRACT 

Between 1993 and 2000, the Lower Mainland of British Columbia’s west coast faced a rash of water infiltration problems
in multi-family, wood-frame buildings. The situation has come to be known as the “Leaky Condo Crisis” and the value of the
damage is currently estimated to be as much as one billion Canadian dollars. 

In response to the developing crisis, the City of Vancouver mandated that a certified Building Envelope Specialist firm must
be involved in all new residential developments. This requirement was adopted by many of the municipalities in this region. In
1999, a Joint Committee of the Architectural Institute of British Columbia and the Association of Professional Engineers and
Geoscientists of British Columbia took over the process of managing a list of “Building Envelope Professionals” (BEP).

What is a BEP and why did the various stakeholders feel that this was the answer to this crisis? This paper will discuss the
role of the Building Envelope Professional in the changes in residential design and construction that resulted from the Leaky
Condo Crisis.

INTRODUCTION

Weather

The Lower Mainland of British Columbia’s southwest-
ern coast is surrounded by the coastal mountains to the east
and north and the Georgia Strait of the Pacific Ocean to the
west. The over two million inhabitants of the Lower Mainland
live primarily on the flat lands of the Fraser River floodplain
and delta, most not far from sea level. This west coast wonder-
land is blessed with the moderating influence of the Pacific
Ocean, giving reasonable temperatures throughout the year.
The British Columbia Building Code indicates design
temperature highs and lows (2.5% probability) at 78°F (26°C)
and 19°F (–7°C), respectively (BCBC 1998). 

The mountains of this coastal range trap the warm, humid
air masses carried eastward by Pacific currents and then cool
and condense them into significant rainfalls. Total annual
precipitation ranges between 55 and 83 inches (1,400 and
2,100 mm) per year, which is almost entirely in the form of

rain. These large rainfalls occur predominantly between
November and June, where it is common to experience wet
weather for 30 or more consecutive days between November
and February. In effect, parts of the Lower Mainland have a
temperate rainforest climate.

Design

In the early to mid 1980s the Lower Mainland experi-
enced a dramatic increase in housing construction and a simi-
larly dramatic increase in land prices. This left developers
searching for cost-effective housing solutions for the market.
Developers became influenced by the glamour of “lifestyle
marketing” and the freedom of new directions in exterior
design. Architectural influences started to change in the low-
rise, multi-unit, residential housing market, and design began
to reflect the southwestern United States trend toward clean,
sunny, and articulated condominium buildings with between
10 and 100 units on three or four levels. Designers wanted
more contact with the outdoor environment through the use of
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expansive glazing areas, large balconies, and outside walk-
ways for individual access. 

Specific municipal building bylaws for calculating floor
area coupled with the desire to maximize space/land use (and
therefore profits) led to designs that minimized wall thickness,
limited or eliminated overhangs, and, unfortunately, largely
ignored the great differences in climate between the sunny
(and drier) south and the rainforest of the Lower Mainland.
The architecture changed to reflect non-local characteristics,
overlooking the fact that many of the design features incorpo-
rated into traditional local design were included in response to
particular climatic requirements. There was also an erosion of
good construction practice and dilution of trade skills as the
demand for labor outstripped the supply in the booming
market.

THE “LEAKY CONDO CRISIS”

In the early 1990s, building failures began to occur at an
alarming rate. Failures peaked in the late 1990s, with the entire
disaster now commonly referred to as the “Leaky Condo
Crisis.” Common features of these failures were water pene-
tration, damage to cladding systems, and severe and wide-
spread rotting and decay of wood components. Early media
attention was galvanized by dramatic photographs of severely
degraded buildings that were less than five years old and
stories of developers and contractors having disappeared
behind numbered and/or project specific companies. Home-
owners became very vocal in their frustration when burdened
with huge repair bills, often in the range of $25,000 to $35,000
per unit or more, without a clear understanding of the cause of
the problem and no one to turn to for compensation.

In April of 1998, the provincial government established a
Commission of Inquiry into the quality of condominium
construction in British Columbia, which was headed by a
former Premier of the province, David Barrett. Termed a
Renewal of Trust in Residential Construction, the Barrett
Commission was tasked with determining the causes of the
Leaky Condo Crisis and “…the adequacy of protection for,
and accountability to, consumers for faulty condominium
construction” (Barrett 1998). Extensive public hearings and

submissions to the commission were consolidated into a report
published in June of 1998. The commission was reappointed
in August of 1999 to focus attention on some of the key issues
identified in the first report. Part II was published in January
and March of 2000. 

Eighty-two recommendations were made in the three
volumes of the commission reports, many of which have been
implemented. Of particular interest to this paper is recommen-
dation number 15 (Barrett 1998):

Any architect or engineer involved in Letters of Assur-
ance and the field review process must have the qualifi-
cations, or sub-contract the building envelope design and
review to a qualified Building Envelope Specialist…

The commission clearly recognized that the building
envelope was a specialized component of the building design
and required specialized knowledge for proper design and
construction to meet the requirements of the local climate.

It was realized early in the crisis that resolution would
only be possible once a full understanding of the modes of fail-
ure was established. A study funded by the Building Envelope
Research Consortium entitled a Survey of Building Envelope
Failures in the Coastal Climate of British Columbia (CMHC
1996) concluded that exterior water, i.e., rain, was the main
moisture source for the problems and that interface details
were the predominant culprits that allowed this water to get to
moisture-sensitive materials. For example, windows, vents,
and other penetrations of the wall allowed much more water to
enter the building envelope than did direct transfer through the
main field of the wall. Poor as-built details were most often
caused by inadequate attention to details during design and
poor construction practices.

Municipalities and Codes

In Canada, the responsibility for management and
enforcement of building construction is typically borne by
each municipality. Most often, the applicable building code
used by the authority having jurisdiction is provided by the
provincial government, either by adopting the Canadian
National Building Code or providing an independent provin-
cial code. British Columbia has developed a British Columbia
2 Buildings VIII/Wall Design and Building Science—Practices



Building Code based upon the national code, with amend-
ments to reflect specific requirements of this province.

The City of Vancouver has its own charter and its own
building code, called the Vancouver Building By-law. It is
based upon the provincial code with specific amendments to
meet local requirements. The other municipal governments in
the Lower Mainland follow the provisions of the provincial
British Columbia Building Code. The National, Provincial,
and City of Vancouver codes all have provisions for the design
of environmental separations within Part 5 of the respective
code. Included are performance-based provisions for the
management of heat flow, air leakage, vapor diffusion, and
precipitation. The intent of Part 5 is to ensure that adequate
allowances are made in the design of a building envelope for
the climatic conditions expected.

The crisis in residential construction led to many
demands for protection of the public, including greater
emphasis on accountability in the design of the building enve-
lope to meet the demands of the local climate. In 1995, the City
of Vancouver established a list of “Building Envelope
Specialists” (BES), composed of firms that the city deemed
qualified to provide independent inspection and review of
building envelope components. Engineers or architects,
deemed to have the appropriate training and knowledge to deal
with the envelope-related aspects of construction, were
required to provide “letters of assurance.” These letters state
that proper precautions have been taken on new and rehabili-
tation building envelope construction projects. The creation of
this list was based upon the city’s perception of the firm’s
qualifications and past experience in the Lower Mainland. The
city required that a Letter of Assurance for design and field
review be submitted with the building permit, along with
schedules that identified the BES along with the architect of
record and other engineering team members. At the end of
construction, a final schedule was required to identify that all
the requirements for the envelope were met.

As the crisis continued, many of the other municipalities
adopted the City of Vancouver’s BES list and required that
qualified specialists be used for building envelope construc-
tion and rehabilitation. The city’s leadership role helped spur
the development of a professional recognition of the specialty
expertise related to the building envelope.

A list of specialists created and managed by a municipal-
ity raised many concerns, three of which are as follows:
• The city had undertaken a significant step toward pro-

tecting the public from inadequate design and construc-
tion. However, it had also undertaken a significant
liability by dictating who was and was not qualified to
provide these services. For example, if one of these BES
firms were identified to have done inadequate work,
would the city be liable for having “qualified” the firm’s
expertise? The city had determined that this exposure
was beyond its normal core competency and was too
much risk.

• By accepting engineering firms and professional engi-
neers as specialists in the design of the building enve-
lope and as prime consultants on rehabilitation projects,
the city was allowing engineering firms to provide ser-
vices that were traditionally within an architect’s scope.
This was temporarily accepted because the development
of the building science specialty had been primarily by
engineers and qualified services in this field were
largely available only through engineering firms. The
demand for these services was too high to justify refus-
ing specialist participation just because he or she was an
engineer. Nevertheless, this acceptance did interfere
with the normal functions of the two professional gov-
erning bodies.

• By dictating qualification and, thereby, excluding cer-
tain practitioners from providing services, the city was
encroaching on the mandate of the professional govern-
ing bodies that were created to oversee the respective
professions. The Architects’ Institute and Engineers’
Association are tasked with accreditation and adminis-
tration for the purpose of protecting the public welfare
and ensuring that sufficient qualifications are main-
tained by their members.

THE BUILDING ENVELOPE PROFESSIONAL

It was recognized that the city’s BES list was a temporary
bridging function made necessary until a more permanent
process could be developed with the appropriate authorities.
In 1999, the Joint Building Envelope Qualifications Commit-
tee of the Architectural Institute of British Columbia and the
Association of Professional Engineers and Geoscientists of
British Columbia developed a formal designation, called the
Building Envelope Professional (BEP). The two governing
bodies created a jointly administered process for accreditation
and a procedures manual outlining the role and scope of
services to be provided by the BEP. They also developed a
draft amendment to the Memorandum of Agreement (MOA),
which outlined the acceptable boundaries for engineering
involvement in this traditionally architectural sphere. As the
BEP designation became formally recognized, the BES lists
were discarded and the municipalities transferred recognition
to the BEP list. As of October 2000, there were 47 qualified
professionals on the AIBC/APEGBC Building Envelope
Professional list, approximately two-thirds of whom were
engineers.

The accreditation process includes a detailed assessment
of the past experience of the applicant, which must cover a
minimum of five years as a registered professional, at least one
of which must be in the province of British Columbia. One of
the key components of the process is the four-course Building
Envelope Education Program. This program was developed to
provide an overview of the responsibilities of the BEP as well
as some education on the problems, materials and compo-
nents, and underlying building physics related to the building
envelope. These courses are offered by the Architectural Insti-
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tute under the continuing education program and include
segments on building science principles, design of details,
construction practices, field review, and legal issues.

Roles of the BEP

The roles of the BEP are now formally defined to provide:

Review of the building envelope design to the project
architect or coordinating registered professional with
respect to environmental separation and the performance
of materials, components, and assemblies of the building
envelope. The responsibility for the design and field
review of the construction of new buildings rests with the
project Architect, except when a professional engineer is
providing architectural services under the AIBC/
APEGBC Memorandum of Agreement (AIBC/
APEGBC 1999).

Building Envelope Professionals provide design assis-
tance and enhanced levels of field review of the building enve-
lope elements. The scope of services that mandate the
involvement of a BEP is limited by the municipalities, in
consultation with the associations, to:

• Residential buildings that contain more than two dwell-
ing units, are more than two storys in height, or more
than 600 m2 (6450 ft2) in building area.

• All buildings with a cladding system over wood framing
or light steel framing (AIBC/APEGBC 1999).

The above scope of services for BEP involvement recog-
nizes the most severely affected buildings in the Leaky Condo
Crisis, as noted in the Barrett Commission reports.

The BEP is expected to be involved from the concept
design phase through design development to contract docu-
ments, tender, and construction phases. In all phases, the BEP
provides advice and input to the coordinating registered
professional (CRP), who is an architect in most cases but may
be an engineer, if so selected by the client or, on projects
allowed under the MOA. There is a clear separation of the
delivery of these services between those for new construction
activities and those for rehabilitation work.

In most cases with new construction, the BEP provides
distinct services to an overseeing CRP, usually the architect of
record. The critical concern was ensuring that the primary
responsibility for the entire project remained in the hands of
the prime consultant, who is normally the only party with a
direct contract to the owner or developer. The BEP functions
in much the same manner as other design professionals on the
architect’s team, including mechanical, civil, electrical engi-
neers, etc. 

In most “Leaky Condo” rehabilitation projects, the
owners contract directly to a consulting firm with specialized
knowledge in the building envelope field, since the primary
reason for the work is the repair of a single failed system (the
building envelope). In these cases, the BEP also acts as the
CRP and prime consultant. Other design professional involve-
ment is required when the BEP encounters situations where he

or she recognizes his or her lack of knowledge, e.g., architec-
tural, structural, mechanical, and electrical issues, changes to
the original architectural intent, etc.

The management of heat, vapor, and air movement and
water leakage through the building envelope is rarely a matter
of life safety for a building design. Instead, the main impact of
these issues is the financial risk to the owner. Mitigation of this
risk is therefore the primary professional responsibility of the
BEP for the anticipated design life of the envelope. Where it
does become a life safety concern is when envelope failure
occurs, leading to structural deterioration and mold growth.

The involvement throughout the design and construction
process requires specific recommendations to ensure that the
envelope details and components will function appropriately
for the purpose intended. These recommendations are
forwarded to the CRP for action, often as detailed drawing
markups, technical specifications, and/or suggestions for
alternate materials or methods. 

Usually, the BEP has a role in the implementation of these
recommendations, working with the CRP to assess the cost
versus the level of risk mitigation associated with each deci-
sion. This is where the level of expertise and knowledge of the
BEP is vital to allow for practical, reasonable, and “buildable”
judgments. The art of compromise is a key skill when working
in this grey area of design. In effect, the BEP must assess the
overall impact of different judgments to determine whether
the overall integrity of the envelope has been compromised for
its intended purpose.

The BEP has authority to ensure the acceptance of this
advice through the municipality’s provision requiring a BEP
“signoff” on the project for the work under review, both at the
building permit and occupancy permit stages. Vancouver has
two specific schedules for these stages: Schedule D1 identifies
the commitment for BEP review of the design and construc-
tion of the project and Schedule D2 assures that BEP review
has been completed. An occupancy permit will not be
provided until the latter schedule is submitted, which enables
the BEP to focus attention on the issues identified during
construction.

Managing Expectations

The management of expectations is an important role the
BEP must master as different stakeholders have different
notions of what the BEP will provide. This is especially impor-
tant given that the BEP is not always the prime consultant.

• The municipalities expect to gain additional public pro-
tection and reduce the possibility of future large-scale
failure of the housing stock.

• The developer expects to gain an added comfort due to
reduced risks of future court actions from dissatisfied
buyers. The developer also has an additional marketing
tool to identify specific actions taken to improve the
functionality of the design. In some instances, the name
of the BEP has been used by the developer in the adver-
4 Buildings VIII/Wall Design and Building Science—Practices



tising for a particular project. This has become a critical
element in the Vancouver area as the buying public edu-
cates itself on the crisis and its causes. It is not uncom-
mon to see the terms “leak free” and “full rainscreen” in
local marketing.

• The buyer/owner expects to gain greater confidence in
their investment and a sense of security that the appro-
priate measures have been taken to respond to the cli-
matic threats to their home. This is especially important
as owners assumed they were getting this level of assur-
ance the first time through.

• The architectural and engineering professions expect to
gain greater recognition of the value of the services pro-
vided in protecting the public.

SUMMARY

The Lower Mainland of British Columbia has re-shaped
its regulatory environment substantially over the past five
years in direct response to a man-made public crisis. This is the
only region in North America that has specifically identified
the building envelope as a specialty worthy of concern during
the design and construction of new buildings. Specific
requirements have been established to focus attention on the
envelope and provide a product worthy of the public trust.

The functions of the BEP have been clearly defined in
response to the failures that led to the “Leaky Condo Crisis.”
The BEP now has an important role in the protection of the
public from a repeat of this tragedy.

EPILOGUE

In October 2000, an application for a Judicial Review
Procedure successfully identified the lack of specific authority
of the two associations to identify and maintain a list of
specialists in the building envelope field. This challenge came
from one of the members of the engineering association, who
was not accredited by the Qualifications Committee and was
therefore not permitted to carry the BEP designation and
provide BEP services. 

The successful challenge was based upon a technicality in
the Engineers and Geoscientists Act, which does not allow for
the regulation of the practice of members. In effect, it was
ruled by Justice Melnick of the Supreme Court of British
Columbia:

…that the Association and the Institute lacked the juris-
diction to establish, by resolution, the [Joint Building
Envelope Qualifications] Committee.

The judge had determined that the APEGBC statute did
not make provision for establishing and regulating a specialty
designation. The judge did note in his judgment that the
accreditation of individuals for building envelope construc-
tion was an excellent concept and “…undoubtedly in the
public interest.”

Since that time, the list of accredited BEP has been with-
drawn, leaving the municipalities without a method of ensur-
ing qualified professional involvement with the design and
construction of the building envelope. The two associations
are discussing the options available for the reestablishment of
this important designation. By-laws to the Act will have to be
adopted to allow for such actions, which would require legis-
lative sanction. 

As of the writing of this paper, this issue has not been fully
resolved. The Architect’s Institute is developing an alternative
designation that would allow architects to provide specialist
design of the building envelope. The Engineer’s Association
is actively pursuing the issue within its membership and with
the current provincial government.

REFERENCES 

AIBC/APEGBC. 1999. Building envelope professional,
guidelines for professional practice. Vancouver: Asso-
ciation of Professional Engineers and Geoscientists of
British Columbia and the Architectural Institute of Brit-
ish Columbia.

Barrett, David. 1998. The renewal of trust in residential con-
struction. Commission of inquiry into the Quality of
condominium construction in British Columbia. Victo-
ria: Ministry of Municipal Affairs.

Barrett, David. 2000. The renewal of trust in residential con-
struction part II, Volumes one and two. Commission of
inquiry into the Quality of condominium construction in
British Columbia. Victoria: Ministry of Social Develop-
ment and Economic Security, Communications Branch.

BCBC. 1998. British Columbia Building Code 1998. Victo-
ria: Ministry of Municipal Affairs.

CMHC. 1996. Survey of building envelope failures in the
coastal climate of British Columbia. Vancouver: Can-
ada Mortgage and Housing Corporation.
Buildings VIII/Wall Design and Building Science—Practices 5


	Title
	ABSTRACT
	INTRODUCTION
	THE “LEAKY CONDO CRISIS”
	THE BUILDING ENVELOPE PROFESSIONAL
	SUMMARY
	EPILOGUE
	REFERENCES

