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UNINTENTIONAL OMISSION

In last issue, we ran an article on page 14 by Josh Lewis on achieving the stringiest envelope
possible. Figure 1 in the layout should have included the following details: Figure 1. Seal effect.
Adapted from Ricketts (2014), A Field Study of Airflow in a High-Rise Multi-Unit Residential
Building, MA Thesis, University of Waterloo. We regret the unintentional omission.
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Message from the President
We’re baffled at how legislative authorities and code jurisdictions allow this important building envelope quality requirement to
be removed from various codes and sustainability frameworks. It’s erroneous to believe
that the resources to perform the required
testing gradually during construction and at
substantial performance are rare. It’s worth
mentioning that a comfort indoor space
quality, like humidity, is greatly impacted by
excessive air leakage. Replacing continuously
lost conditioned air requires not only heating
but also humidification, unlike controlled air /
heat / humidity exchange with energy recovery ventilators.
The second issue to address is thermal
bridging. Yes, we all know what it actually is
and have learned about it, attended lectures,
or even presented on this topic. Many can
even precisely analyze, detail, and calculate
it. But it appears to continually go mostly
unnoticed in the building envelope performance submittals in Ontario and other
provinces. Thermal bridges are certainly disregarded, with all their counteracting effects,
as part of the envelope.
Public demand and political strategies
should endorse true envelope performance
recognition. If one continues to ignore the
impact of thermal bridges, how would one
be asking for environmental awareness and
specific buildings’ low energy consumption
targets and reducing greenhouse gas emissions, etc., while envelopes continue to leak
energy through imprudent bridges?
Another thermal bridging type, aside
from opaque walls, that might fly under the
radar and go unnoticed is the high conductivity of glass framing elements, as it mostly
falls into the “glazing specialty” carefully
packaged category. I was stunned to read a

recently published article arguing reasons to
maintain higher U-values for glazing / framing elements. This quote from that article is
probably used to divert attention and delay
investing efforts in improving framing thermal qualities: “…The proposed reduction
in window thermal transmittance results in
reduced heating but increased cooling. The
better insulated windows reduce heat loss
during the winter but prevent cooling during
summer nights / mornings…”. I will withhold
my comments.
Synergies between thermal bridges and
indoor relative humidity reductions validate
their impacts on human comfort. It’s obvious
that one must reduce the relative humidity to
prevent condensation accumulation, mould,
and mildew at cold spots, sacrificing thermal
comfort and probably wasting further energy
needed to elevate the indoor temperatures,
making up for warmth perception sensations
reduced by the dryer air environment.
The third issue to focus on is trade-offs.
Thus far, building codes have allowed for
low performing thermal building envelopes,
accepting most façades, with energy savings
substitutions toward mechanical system alternatives. To meet the energy efficiency
requirements by following the performance-based approach, developers are allowed “trade-offs” or substitutions between
the energy efficiency of the building envelope
and mechanical equipment, producing more
energy leaking through the envelope. Energy
preservation through the building envelope
isn’t enforced.
I’m sure there are many other issues we
need to challenge, but let’s suggest actions
that can be taken this year to address these
clearly identified objectives. I look forward to
receiving your suggestions.
n
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G

reetings to all my companions and
envelope enthusiasts. I hope you
started the year well, despite all surrounding impacts; our aspiration for peace
endures.
I would like to touch on a few things that
can be placed as targets to be addressed and /
or achieved this year. These issues have been
persistent in negatively contributing to our
building envelope performance. We should
be able, at minimum, to identify the actions
required to change them. These issues aren’t
new to most of you, but they tend to be
ranked lower in significance, misinterpreted,
or ignored, resulting in an ongoing disadvantage for overall building envelope performance, which we—quite frankly—get blamed
for.
Let’s start with the issue of air leakage.
It’s been discussed often, and it was noted
clearly in our last edition of Pushing the
Envelope Canada that airtightness testing
needs to become a mandatory requirement
for new construction or major energy retrofit
projects—not only for large commercial, institutional, and multi-residential projects, but
for all buildings seeking energy efficiency and
thermal comfort.
BOARD OF DIRECTORS

Andrea Mucciarone, B.A., M.B.Sc., BSS, Read
Jones Christoffersen Ltd.
Rob Quattrociocchi, BSS, EllisDon

Treasurer: Negar Pakzadian, B.Eng., M.Arch.,
M.B.Sc., BSS, CPHD, City of Pickering
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Are you knowledgeable
enough to become a
Building Science Specialist?
The BSS® (Building Science Specialist) designation provides members of the
industry, including building designers, speciers, developers, contractors, and
owners, with the condence that any designation holder has a high level of
education and understanding in the eld of Building Science.
These individuals have written and passed an extensive set of exams covering:
•
•
•
•

Building Science Theory Exam
Building Envelope Systems Exam
Materials Exam
Mechanical Systems Exam

In addition to obtaining a minimum 65% in each of the above four exams, the
candidates must also have an engineering or architectural undergraduate or
graduate degree and at least 2000 hours of practical experience directly related
to the practice of building science.
OR
Have an engineering or architectural diploma from a recognized college or
polytechnical institute and at least 5000 hours of practical experience directly
related to the practice of building science.
On our website at https://bssb.ca/bss-exam/learning-objectives the BSSB
provides a list of detailed learning objectives and reference material listing
everything you need to know to self-study for the exams. The exams are closed
book. It is the candidate’s responsibility to ensure they are prepared to write each
exam after reviewing the current Learning Objectives posted on this website.
We also provide a comprehensive list of courses that may help you prepare for
the exams, but these are provided for reference only. They can be found on our
website at https://bssb.ca/bss-exam/exam-courses. Many of these courses are
part of a degree or certicate program only so you must contact the relevant
institution to determine whether you are eligible to take the course. Note that the
BSSB does not endorse any of these courses and does not certify that the
content covered by the courses is the same as what is covered on the exam.

Do you have what it takes?
Visit: www.bssb.ca

Do you think that you are knowledgeable
enough to obtain the BSS destination?
90% of exam applicants got these questions
wrong:
• Briey explain the function of a “Stack Joint”.
• Briey explain why the exterior of a below-

grade cast-in-place concrete foundation wall
is often covered with bituminous coating.

• Suggest a chemical admixture which would

be logical to consider for an industrial oor
slab (which will be enclosed inside a building) being placed outdoors in July. Explain
the purpose of the admixture and justify why
it would likely be required in this particular
application.

The BSS Designation is not a license to practice
Building Science, it is a certication of a level of
knowledge that those who obtain the designation
are highly skilled in the practice of Building
Science.

Building Science Specialist Board
2800-14th Ave., Suite 210
Markham, ON L3R 0E4
Tel: 416-491-2886

www.BSSB.ca
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Upcoming Building Science
Specialist Exam Dates
Building Science Specialist Board
2800-14th Ave., Suite 210
Markham, ON L3R 0E4
Tel: 416-491-2886

www.BSSB.com

Building Science Theory Exam
DATE: FRIDAY, MAY 7, 2021

Materials Exam & Mechanical
Systems Exam

TIME: (1:00 P.M. – 4:00 P.M.; THREE-HOUR EXAM)

DATE: FRIDAY, OCTOBER 15, 2021
TIME: (1:00 P.M. – 5:00 P.M.; EACH EXAM IS TWO

Building Envelope Systems Exam
DATE: FRIDAY, JUNE 18, 2021
TIME: (9:00 A.M. – 12:00 P.M.; THREE-HOUR EXAM)

HOURS—ONE OR BOTH EXAMS MAY BE WRITTEN)
Locations to be confirmed.
Check www.bssb.ca for current details.

Pushing the Envelope Canada 11

FEATURE n n n

Design to Completion:
Passive House MURBs in
Ontario & Lessons Learned
Throughout Construction
By Josie Costantini, Project Manager, Schilthuis Construction Inc.

I

n my experience, conventional building
design and construction are done in three
simple stages. First is the concept—the
owner and designer will discuss the needs,
building use, size, location, budget, etc., to
get a basic idea of what is required for design. Next is the design—the architect and
engineers will design the project based on
the owner’s requests. Last, the awarded
constructor will receive the plans and build
according to these plans and drawings. To
adapt this process to Passive House buildings, a few added steps will be required.
The building at 500 James Street North
is a collaboration between Indwell Community Homes and James North Baptist
Church. There are 45 residential units
from the second to fourth floor, ranging
from one to two bedrooms. The basement
and ground floor are used for the church
and include a gym, atrium, kitchen, chapel,
offices, and youth spaces. The building was
pre-certified under the Passive House Institute (PHI) standard and is going for full
certification.
For this project, we made the switch from
exterior spray foam insulation to mineral
wool. Unlike spray foam, if there is an issue
with the air barrier or sealants beneath, we
can simply remove a few pieces of the insulation to double-check where air / water leakage might be occurring. With the spray foam,
we learned on our last building that once
sprayed, you are locked in. For this reason,
we waited to do our spray foam until the air
testing was completed. This put a delay on
our exterior progress and caused some sequencing issues. This time around, we were

able to proceed with the insulation prior
to the air test, with confidence that we can
remove a section of the insulation, should
there be a leakage concern. This allowed us
to make great progress on the exterior of our
building while waiting for all windows and
doors to be installed.
At 256 Parkdale Avenue North, also
known as McQueston Lofts, a four-storey,
multi-unit residential building is situated.
McQueston Lofts consists of 50 residential,
one-bedroom units, a library on the first
floor, and community spaces / offices. This
is another building with Indwell Community
Homes—and our first Passive House that implemented and installed solar panels.
The construction of this building is structurally wood framed, using the ZIP sheathing system as the primary air barrier. Special
care had to be given during construction, as

the nails often punctured the zip sheathing
due to the pressure in the compressor. All
holes were covered with Zip Liquid Flash to
ensure efficacy of the air barrier. This building was designed and built to the PHIUS
standard, the Passive House standard that
is based out of the U.S. Although it slightly
differs from the PHI standard, the premise
is the same, and it challenged us to learn
something new.
Our McQueston lofts project was not
only our first all-wood Passive House; it also
included a few additional new details. In the
photo below, you will see a fire-proofing
putty pad. This is to put behind all junction
boxes in the units to create a tight seal for
unit-to-unit compartmentalization requirements. This added costs, but after unit air
testing, we know it helped us achieve the targets we required from suite to suite.

A putty pack used behind electrical boxes to help achieve compartmentalization air sealing.
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A view of McQueston Lofts being built using Zip sheathing, tape, and liquid flashing.
To successfully complete a Passive House
multi-unit residential building, there needs to
be a new process. One addition is cost optimization. Passive House, depending on the
design, can sometimes have an upcharge to
your conventional build. Costs are especially important for the low-income multi-unit
residential buildings (MURBs) that already
have tight budgets. Details are reviewed in
pre-construction or on-site to determine
the most cost-effective way to achieve the
energy savings required—meaning, sometimes changing details to be less Passive
House-friendly, if the cost effects greatly outweigh the slight difference in energy savings.
The next consideration is resiliency. It’s
largely important to make sure the Passive
House details and products being used in a
MURB will stand up to the everyday wearand-tear from tenants.
Lastly, we must think about final use.
The Passive House model will need to be designed for the proper building use. To make
sure the building will perform as well as it was
designed, a realistic expectation of the tenant
use should be thought of during the design
stage.
COST SAVINGS
As we learn and build, we hope to implement the strategies learned into our future
buildings. One cost-saving opportunity was
realized at our McQueston lofts project,
where there was no insulation designed directly under the footings in the areas of the building that have no basement. This eliminated a

lot of labour for forming and costs to supply
the high-density structural insulation that
would have been required under the footings.
This was an ideal area to save costs without
jeopardizing too much heat loss.
However, there are also items that cost
more than anticipated. A torch on roof membrane—if the project allows—helps with
quality and timing. This can be applied in any
temperature, unlike the peel-and-stick membranes that really should not be applied in the
freezing—a large issue we face in Ontario climates. Extra air tests are also something you
will never waste your money on. We did a few
preliminary tests as well as a compartmentalization test to ensure we were on the right
track. There’s nothing worse then getting to
the end and not passing.

RESILIENCY
Installing non-Passive House certified
doors is one of our biggest lessons learned from previous projects. At our previous project, we had to remove the Passive
House doors because they were having to
be re-adjusted every few days due to the
weight of the triple-pane doors. This was
just not feasible for a multi-unit residential
building, where these doors are opening
and closing countless times a day. Because
other areas of our buildings on both James
Street and in McQueston Lofts were performing so well, we had a little bit of play in
the model to delete these, in order to have a
building that functions and lasts. However,
other solutions such as multi-point locking
or a higher quality certified door were also

The section of the foundation that was insulated up the walls, but not under the footing, as there
is no basement.
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solutions that could have been implemented
and explored.
Window quality is an important area to
focus on for cost, resiliency, and final use. It
is key to the life of the building. Remember,
these are heavy, triple-pane windows being
installed in tenant spaces. These windows are
going to take a lot of use and abuse and need
to be able to withstand that. In our experience with windows, we have found you get
what you pay for.
Lastly, high-quality HVAC systems promote resiliency. Our HVAC systems have

changed since our first Passive House build.
All of our buildings are now adapting to
the VRF air system. This allows simultaneous heating and cooling in the building,
which decreases the risk of overheating and
increases occupant comfort.
FINAL USE
The final use of the building is sometimes
overlooked if the goal is too focused on meeting a standard. Multi-unit residential buildings
cannot be designed the same as single family
home Passive houses; there are too many

variables in MURBs. The main variable being
that tenants and tenant behaviour cannot be
relied on to help your building function. Natural ventilation is a prime example. We cannot
guarantee tenants will do what is requested
or assumed of them. Maybe there are some
tenants who will not open their windows at all.
Maybe there are some that leave them open
all year round. This just cannot be predicted
or controlled in buildings like these.
TIMELINES
Timelines and sequencing Passive houses are some of the biggest changes from a
conventional build. Sealing the building and
testing are one of the main drivers for moving things forward on-site. Air testing drives
the interior and exterior finishes, so it cannot
be stressed enough that you need to get your
building sealed as soon as possible to avoid
any delays.
Another big timeline issue we face is the
delivery of the windows. We typically order
windows from overseas; these could take
three months to get to our site, not including
delays. However, this could change soon, as
different local window companies in Ontario
are beginning to produce highly efficient,
certified, and cost-effective windows.
Passive House buildings are all about learning and growing. Do not be frustrated when
things do not go right on the first project. Keeping track of what has worked in the past—and
what did not—will make sure it gets adapted
in the next building to avoid future problems.
Building a Passive House, low-income,
multi-unit residential building is not that
different from a conventional build, other
than that you must also pay extreme attention to items like the cost, the future, tenant
use, and the timeline.
n
Josie Costantini is a project manager at
Schilthuis Construction Inc., which has been
specializing in industrial, commercial, and
multi residential construction for 69 years. A
certified Passive House consultant with a BA in
Architectural Science and a Master’s in Building Science, Josie enjoys the creative problem-solving of Passive House projects. Working
with Schilthuis Construction for the past four
years, Josie has been closely involved in the
pre-construction and construction phases of a
few Passive House MURBs in Hamilton, Ontario, and by the end of 2021, Schilthuis will
have built seven MURB Passive House buildings and three additional buildings in 2022.
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Retrofitting Underscores Real
Potential in Aging Apartment Buildings
By Ryan Martin, Product Manager, Exterior Wall,
Roofing & Core Solutions (OEM), ROCKWOOL North America

An aerial view of Ken Soble Tower. Photo credit: Cordrin Talaba

A

growing share of North America’s residential towers are aging,
worn, and in need of repairs. With
the urgent need to address climate change,
prioritizing the renewal of older, inefficient
buildings will be critical to reducing carbon
emissions and lowering energy demand moving forward.
It’s an important measure, given that the
global rate of urbanization and economic
growth are expected to double the primary
demand for energy this century. Couple
that with the fact that the operational carbon of buildings—that is, the CO2 emissions
throughout the life of a building—now accounts for approximately 30 per cent of the
world’s CO2 emissions, and it becomes clear
we have a lot of work to do. However, there
are plenty of opportunities for change, and
buildings offer the greatest potential. That’s
because energy efficiency accounts for more
than 40 per cent of the carbon emission reductions needed to meet the goals established in the 2016 Paris Agreement.
So, where do we start? In Canada, the
urban landscape is dotted with post-war

apartment towers that comprise nearly half
of the affordable housing stock in major centres. According to the Tower Renewal Partnership, led by the Urban Centre for Growth
+ Renewal, there are over 2,000 such residential buildings in Ontario’s Greater Golden Horseshoe Region alone, accounting for
the majority of purpose-built rental stock.
Yet, many are in desperate need of repair.
Retrofitting makes sense from many angles, especially given that demolition and replacement of these towers is typically more
expensive than renewal, not to mention the
high environmental cost rebuilding presents.
What’s more, opting to retrofit elevates the
asset, improves its value, and reduces operating costs. It’s also a unique opportunity
to reimagine how residents experience the
building. It ensures progress doesn’t mean
the loss of these towers but includes their
preservation and transformation.
A well-planned retrofit can contribute
to the overall goal of reducing greenhouse
gas emissions, preserve the supply of affordable urban housing, revitalize neighbourhoods, and improve the comfort, health, and

safety of a building, while enhancing resident
well-being and social connections.
The Passive House approach ideally
aligns with these objectives, creating buildings that are more sustainable, resilient, and
healthy. To understand the powerful potential of this approach and retrofits in general,
consider one such project that got it right—
Ken Soble Tower in Hamilton, Ontario.
KEN SOBLE TOWER
Ken Soble Tower is a purpose-built seniors’ rental apartment. Built in 1967 at 18
storeys and 80,000 square feet, it’s the oldest high-rise, multi-residential building in
CityHousing Hamilton’s portfolio and had
been in a state of deterioration for some
time. The goal was to retrofit the building
to achieve EnerPHit certification, a branch
of the Passive House Standard, and drastically reduce carbon emissions. The building
overhaul would include nearly every facet
of the building, from the building envelope,
mechanical systems, electrical, plumbing,
and safety systems, to interior upgrades
to each of its 146 units to support aging in
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place, accessibility, comfort, and overall
improvement of the occupant experience.
The current building had significant challenges, including a deteriorating envelope,
lack of insulation, inadequate ventilation,
and lack of thermal controls.

The retrofit underway, featuring the DuROCK PUCCS NC EIFS system with ROCKWOOL
stone wool. The system creates the new, white exterior and contributes to the tight and superinsulated building envelope. Photo credit: ERA Architects
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THE TRANSFORMATION
While ERA Architects was originally going to re-clad the building with an
entire wall assembly outside the existing
brick, the plan for the building envelope
was revised after they discovered the DuROCK PUCCS NC EIFS system. This
innovative exterior insulation and finish
system offered a cladding design with a
six-inch thickness of ROCKWOOL stone
wool insulation. ERA Architects liked
three main things about the system: first
and foremost, the non-combustibility (important, given the vulnerability of the senior-aged occupants); second, the excellent
moisture control offered by the stone wool
and the unique, built-in drainage layer cut
into the back side of the insulation; and
third, the liquid-applied, water-resistive
barrier. Each component of the PUCCS
NC EIFS system contributes substantially
to building resiliency, health, and safety.
The EIFS system, with its liquid-applied,
water-resistive barrier, helped achieve Ken
Soble Tower’s ambitious airtightness target of
0.6 ACH at 50 Pa. The stone wool continuous
insulation incorporated into the wall system
offers high thermal performance, resistance
to moisture, mould and mildew, high drying potential, fire protection, and excellent
acoustical properties. In all, 50,000 square
feet of stone wool insulation was incorporated into the new façade, helping realize the
R-38 effective R-value required to achieve
EnerPHit certification and reduce carbon
emissions by a remarkable 94 per cent.
Overall, the EIFS system fit the need for
cost-effectiveness (the system helped reduce
labour costs), ease of install, high-quality
composition, impact resistance, and a favourable sustainability profile. The upgraded
building envelope with inorganic stone wool
will also help contribute to better air quality,
since mould was a previous issue. Additionally, it created a more resilient building, able
to stand up to harsher conditions as a result
of climate change in the region, effectively
future-proofing the building and better protecting its senior residents. In fact, thanks in
part to its tight and super-insulated building

n

envelope, ERA Architects notes that Ken
Soble Tower was designed using 2050 climate projections to test thermal comfort in
all seasons.
“The building demonstrates passive resilience to extreme conditions,” ERA Architects
indicates. “In case of failure of active systems,
the building will stay warm in winter for up to
two days (compared to two hours in a typical
building) and below dangerous heat levels in
summer for up to four days (compared to a
half-day in a typical building).”
Ken Soble Tower does this while improving comfort and substantially reducing
energy demand. At its peak, the total energy
needed to heat or cool each unit will be equal
to the energy needed to run three incandescent light bulbs (100W).
At completion, the retrofit will have resulted in upgrades and improvements to all
major systems, the building envelope, building amenities, individual units, life safety,
accessibility, and occupant comfort. It now
positions Ken Soble Tower as a true asset and
a proud, prominent landmark along Hamilton’s waterfront—fitting, as it now stands as
one of the world’s largest EnerPHit-certified
projects and a case study that underscores
the value of retrofit activity.
INDUSTRY IMPACT
Projects like Ken Soble Tower demonstrate
that retrofit activity can provide multi-faceted
benefits to a variety of complex social, economic, and environmental issues. Such transformations positively impact the built environment, the community, the economy, local
employment, quality of life for residents, and
operating costs for owners. They play a critical
role in maintaining a vital part of the housing
mix, while contributing to climate action.
With an abundance of aging building
stock awaiting transformation, retrofit activity is poised to reshape our urban landscapes,
driving innovation in the building industry and bolstering economic growth, while
preserving the environment and affordable
living. Deep energy retrofits with modern
solutions such as an innovative EIFS system
with stone wool offer far-reaching benefits.
They will be critical moving forward.
Building better is important, but new
construction alone won’t move the needle
enough. Although cities take up only two per
cent of the land surface, they generate more
than 70 per cent of emissions and consume
over two-thirds of the world’s energy. When

n

n FEATURE

A rendering of the layers in the DuROCK PUCCS NC EIFS system with ROCKWOOL stone
wool insulation. Photo credit: DuROCK Alfacing International Ltd.
it comes to the built environment, we need
a comprehensive approach with deep energy
retrofit solutions front-and-centre.
n
Ryan Martin is the product manager for exterior wall, roofing, and core solutions (OEM)

at ROCKWOOL (North America). He is
passionate about developing new and innovative solutions for stone wool insulation and
supporting the great work of ROCKWOOL’s
diverse network of customers. Ryan can be
reached at ryan.martin@rockwool.com.

Pushing the Envelope Canada 19

FEATURE n n n

What You Need to Know
About the Changes
to CCDC 2 2020
By Jerry Genge, Past President & Michael Tindale, Project
Principal, Pretium Engineering Inc.

I

f you are managing construction contracts, then you have
probably attended a webinar and reviewed a copy of the new
CCDC 2 2020 Stipulated Price Contract that updates the wellworn CCDC 2 2008. If you have, then the technical information
in this article will be a refresher. If you don’t know about the new
CCDC 2 2020, this article will give you a basic understanding of the
major changes and how they can affect the day-to-day administration of your construction projects.
REDUNDANCY MINIMIZED
The new documents include CCDC 2 2020 and CCDC Master
Specification Division 01 – General Requirements (CCDC Div. 01).
These complement CCDC Master Specification Division 00 – Procurement & Contracting Requirements (CCDC Div. 00), which was
issued late in 2018 and which forms an integral part of this package
of documents.
The general project administrative items are moved from the
CCDC 2 contract into the Master Specification Division 01 – General Requirements. This change allows project-specific information required to facilitate contract administration and other common technical requirements to be associated within the technical sections.
CCDC 2 is also coordinated with CCDC Master Specification
Division 00 – Procurement & Contracting Requirements, which deals
with information required by the bidders and is intended to be
used with as few adjustments as possible.
Together, these help contract managers incorporate standard
general and bidding requirements into contracts.

CHANGES TO THE LIST OF DEFINITIONS
There are several changes and additions to the definitions in
CCDC 2 2020. Defined terms in CCDC contracts are identified
using italics. Some key definitions are:
• Consultant: The reference to the “Consultant’s authorized representative” has been removed. The reference to an authorized representative has also been deleted from the definition of
Contractor and Owner.
• Contract Time: Contract time now references Ready-For-Takeover instead of Substantial Performance in the definition and in
Article A-1.3.
• Other Contractor: Other Contractor has been added to differentiate between the Contractor and other contractors that may
be engaged by the Owner.

• Ready-For-Takeover: Ready-For-Takeover is a
new term. The definition references new PART
12 – READY-FOR-TAKEOVER.
• Payment Legislation: Payment Legislation has been added to
reference legislation in effect at the Place of Work.
• Substantial Performance: Substantial Performance is redefined by removing the reference to when the Work is ‘ready
for use’ as this now applies to Ready-For-Takeover.
• Payment Legislation: This has been added to be more generic
and allows for changes in regional legislation to be automatically
included in the contract without updating the CCDC 2 document.
CHANGES TO THE GENERAL CONDITIONS
General Conditions – Payment
GC 5.3 Progress Payments is renamed GC 5.3 Payment. The payment timelines have been brought into line with the timelines in
the Construction Act.
In the new CCDC 2, the consultant no longer needs to advise
the owner of receipt of an application for payment, as the contactor is required to submit their application to the owner and consultant at the same time. The timeline for payment to the contractor following receipt of an application for payment is changed from
20 days to 28 days from receipt of a proper invoice, in keeping
with the requirements of the Construction Act. The time allowed
for the consultant to issue a certificate of payment to the owner is
unchanged at 10 calendar days.
The Construction Act is silent on the role of the consultant relative to the payment process. Because of this, in some cases, it has
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been interpreted that, if the contractor issues a proper invoice,
the consultant is required to issue a payment certificate in the
amount invoiced. This puts the consultant in a difficult position. CCDC 2 2020 clarifies the role of the consultant.
If the consultant is not in agreement with the contractor’s invoice, it can, within the 10-day time period, issue a
payment certificate for a different amount, or, if none of the
items for which a payment claim is made are acceptable, the
consultant can reject the application. If the consultant issues a
payment certificate that is for a different amount or rejects the
application, the owner must issue a notice of non-payment to the
contractor within 14 days of receipt of the application (10 + 4).
This 14-day notice is in accordance with the Construction Act’s
prompt payment requirements. In practice, the owner will
likely direct the consultant to issue the notice of non-payment to the contractor on their behalf.
GENERAL CONDITIONS – SUBSTANTIAL
PERFORMANCE
GC 5.4 Substantial Performance of the Work & Release of Holdback combines the previous two conditions:
GC 5.4 Substantial Performance of the Work and GC 5.5
Payment of Holdback Upon Substantial Performance of the
Work. With the blending of these general conditions:
• The value of work to be completed to obtain Substantial
Performance is unchanged.
• The requirement that the work is “ready for use” is no longer
a requirement of Substantial Performance, as this is now a requirement for Ready-For-Takeover.
• The 20-day timeline, from receipt of the contractor’s application for Substantial Performance to advise the contractor if the
work has been substantially performed, is unchanged.
• The value of work required to obtain Substantial Performance
is unchanged.
What has changed? The “ready for use” requirements in
CCDC2 2008 have been removed from Substantial Performance
and moved over to Ready-For-Takeover. Other requirements for
Substantial Performance that have been moved into the new Part
12 Owner Takeover - Ready-For-Takeover are primarily related to
project close-out requirements.
The timeline for release of the holdback payment has changed
from the first calendar day following expiration of the holdback
period stipulated in the lien legislation to no later than 10 working
days following expiration of the holdback period. The introduction of Ready-For-Takeover makes this timeline compliant with the
Construction Act.
THE DAY-TO-DAY IMPLICATIONS
Previously, if a contractor thought that they qualified for Substantial Performance, the contractor prepared their application,
which was supposed to provide a comprehensive list of work to
be completed or corrected (often didn’t happen), along with an
application for a review by the consultant to establish Substantial
Performance. The consultant then had 20 calendar days to review
the work and let the contractor know if they agreed. If the work
was substantially performed, the consultant would issue a certificate of Substantial Performance to the contractor for publication,
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which started the holdback period. Holdback payment was due on
the day following expiration of the holdback period. At this same
time, the consultant and contractor would mutually agree on a
date for finishing the work.
Under CCDC 2 2020, the contractor need not submit a list of
work to be completed; they need only submit an application for
Substantial Performance (read: payment application for release of
holdback). On receipt of that application, the consultant has 20
calendar days to review the work and verify the work has been
substantially performed (no change here). If the consultant agrees
the work is substantially performed (no agreement on a completion date is required), it will issue a certificate of Substantial Performance, which the contractor will publish, starting the holdback
period that is now due no later than 10 days (change in timeline
here) after expiration of the holdback period.
GENERAL CONDITIONS – READY-FOR-TAKEOVER
Part 12 Owner Takeover is also new in CCDC 2 2020 and contains two new general conditions: GC 12.1. Ready-For-Takeover
and GC 12.2 Early Occupancy by Owner.
GC 12.1 Ready-For-Takeover - Issuance of Substantial Performance is a prerequisite for attaining Ready-For-Takeover. The Construction Act definition of Substantial Performance includes the
condition of being when the improvement to be made under the
contact, or a substantial part thereof, is ready for use or is being
used for the purposes intended, plus a dollar value based on a
percentage of the total cost of the work. By requiring Substantial
Performance to be issued in advance of Ready-For-Takeover, the
CCDC 2 2020 is still in compliance with the Construction Act, as it
does not delay Substantial Performance or the release of holdback.
Removing the requirement that a portion of the work be ready
for use from the requirement of obtaining Substantial Performance
and creating the Ready-For-Takeover contract condition, eliminates
the owner’s ability to delay the issuance of Substantial Performance
(and the subsequent release of holdback) on the excuse that they
have not received maintenance manuals / as-built documents, etc.
that are required to operate the building and make it ready for use.
GC 12.2 Early Occupancy by Owner is a new general condition
that allows the owner to take occupancy of part of the work before Ready-For-Takeover has been attained, but in allowing this, it
makes the owner responsible for the care of the occupied area and
establishes the date for commencement of warranties related to
the work as the date the area of work was taken over.
All documentation required as part of the application for Substantial Performance has been moved to GC 12.2. These include
occupancy requirements, final cleaning, operation manuals, asbuilt drawings, testing, commissioning, and demonstrations and
training. On receipt of the application for Ready-For-Takeover and
the contractor’s list of work to be completed or corrected, the consultant has 10 calendar days to review the work and let the contractor know if it agrees. Once Ready-For-Takeover is confirmed,
a date for finishing the work is set by the consultant and contractor. This is a review of submitted documentation as required by
the contract documents; a site visit is not required. There is no
financial threshold that needs to be met to qualify for Ready-ForTakeover. There is no payment certification made as a result of
meeting the requirements of Ready-For-Takeover. However, it may
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be appropriate to add a line item in the contract that identifies the
value of the documentation to be provided.
CONSTRUCTION SAFETY
Another significant change to the new CCCDC 2 2020 involve
Construction Safety. Previously, under GC 3.2, unless the owner
engaged other contractors or used their own forces, the contractor
was solely responsible for construction safety. If the owner engaged
other contractors or used their own forces, the owner assumed
overall responsibility for construction safety, including insurance
coverage. This has been removed from CCDC 2 2020. Under GC
9.4, the contractor is responsible for establishing, initiating, maintaining, and supervising all aspects of construction safety in connection with the performance of the work, but now the owner and
contractor are jointly responsible for following health and safety
precautions and complying with rules and regulations related to
health and safety legislation. This joint responsibility eliminates
the transfer for site safety to the owner as the ‘constructor.’ Now,
if the owner engages a consultant, other contractors, or uses their
own forces, the owner is responsible for ensuring these parties
comply with the health and safety requirements established by the
contractor at the place of work.
CASH ALLOWANCES
For GC 4.1 Cash Allowances, under GC 4.1.2, the contractor’s
overhead and profit for “allowance” work is carried in the contract
price, not in the allowance item. This clarifies that additional overhead and profit are not added to allowance items. This has not
changed in CCDC 2 2020.

In CCDC 2 2008, if there were multiple cash allowance items
in the contract, and one was depleted and another had a surplus,
the surplus funds could not be transferred to top up the depleted
allowance. This has been changed in CCDC 2 2020, Item 4.1.4 to
allow reallocation from one allowance item to another to cover a
shortfall in an allowance.
INSURANCE
CCDC Insurance Requirements – CCDC 41 is referenced in GC
11.1 Insurance and GC 13.1 Indemnification. CCDC 41 identifies
the liability coverage required to be carried by the contractor. The
general liability limits have been increased from $5 million to $10
million.
MASTER SPECIFICATION FOR DIVISION 01 – GENERAL
REQUIREMENTS
At the start of this article, we mentioned that CCDC Master
Specification Division 01 was issued at the same time as CCDC2
2020. The new CCDC 2 2020 tries to correct overlap or duplication between the contract administration components in the
various CCDC forms of contract and Division 01 of the NMS
specifications by moving several of the administrative items and
owner requirements from CCDC 2 into the Division 01 of the
specification.
To make cross-referencing the changes easier to follow and updating your specifications simpler, CCDC has prepared a matrix of
the clauses relocated from CCDC 2 2008 to CCDC Div. 01, and it is
expected to be issued with the new documents.
This article has touched on only a few of the major changes.
Project and contract administrators will have some homework to
do to get fully up-to-speed. Hopefully, this summary has got you
started.
n
Gerald R. Genge, P.Eng., C.Eng., BDS, BSS, C.Arb., Q,Med., is
the past president of Pretium Engineering. He provides senior technical consulting as well as litigation support work for construction
and negligence claims. He is qualified as an arbitrator, mediator, and
ODACC adjudicator.
Michael G. Tindale, MAATO, is a project principal at Pretium
Engineering Inc. He is responsible for standardization of CCDC
forms of contract and general conditions. He also manages building
restoration and new construction work.
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Sustainability Matters:
The Need for Reusable Roof
Insulation Systems
By Peter Gross, Lightweight Insulating Concrete Product Manager, Siplast &
Ali Hendrickson, District Manager, Ontario, Siplast

S

ustainability continues to become a
greater focus for the building industry, as more data reveals its impact
on the environment with greater clarity.
Building materials are responsible for, by
some estimates, 40 per cent1 of all waste
generated. Designers and manufacturers
are beginning to recognize (or investigate)
metrics such as greenhouse gas (GHG)
emissions and global warming potential.
Lifecycle assessments are gaining traction
as a means to ascertain the impact of design choices on the environment. Focusing
on these elements of building designs will
continue to drive the need for innovative
new materials that are reusable or recyclable and have longer functional life spans.
TYPES OF ROOF INSULATION
TODAY
Roof insulation requirements have
changed significantly over the last 30 years.
In some areas of the U.S. and Canada,
R-Value requirements for buildings have
increased twofold.2 This increase in R-Value
requirements has, in part, been the driver behind the increase in polyisocyanurate
(ISO) insulation usage. Other rigid board
systems are still used, including perlite,
wood fiberboard, and stone wool, but none
of these boards provide the insulating properties of ISO. The challenge faced by all of
these rigid insulation systems is reusability.
Some rigid insulation systems may deliver
positively on some attributes but less positively on others. For example, ISO has a
current Long Term Thermal Resistance
(LTTR) value of 5.6 per inch,3 while perlite’s R-Value is only 2.7 per inch.4 Some rigid
board insulations struggle with other attributes, including dimensional stability, fire
resistance, moisture exposure, recyclability,
reusability, and compressive strength.

Expanded polystyrene (EPS) and extruded polystyrene (XPS) boards, while
having a slightly lower R-Value than ISO,
at four per inch, can maintain their R-Value
for multiple re-roofing cycles, in some
cases. ISO’s R-Value is calculated differently than any other insulation board and
depends on the LTTR Value mentioned
above, which is an average R-Value calculated over a 15-year period. Both EPS and
XPS boards are recyclable and reusable,
and they have lower impacts on GHG and
global warming potential than most ISO
and other rigid insulation options.5
Lightweight Insulating Concrete
(LWIC) is a hybrid insulation / deck
system that has been in use for over
80 years. LWIC typically uses an EPS
board encapsulated in a base coat and
top coat of lightweight concrete that
will vary in thickness from one to two
inches. This hybrid approach can positively contribute to many variables in
building design, as can be seen in Figure 2 on page 24. LWIC, as with all
other insulation systems, may be used
in both new construction and re-roofing, as shown in Figure 2.

NON-RENEWABLE INSULATION
MATERIALS IN THE LANDFILL
Landfill space is a subject of great concern as economies and populations continue
to grow. CRC Research currently estimates
the annual amount of waste generated in
the U.S. and Canada at 285 million tonnes.6
The building industry is responsible for approximately 40 per cent1 of that value, which
equates to approximately 114 million tonnes.
And when it comes to roofing insulation, the
Polyisocyanurate Manufacturers Association
(PIMA) recently published an article stating
that 54 billion board feet of ISO was installed
from 2009 to 2019.7 As Figure 3 on page 25
shows, when these boards reach the end of
their service lives and must be removed from
the roofs, landfills may be significantly impacted as a result of the low probability of
recycling the boards.
GHG, GLOBAL WARMING
POTENTIAL, AND EMBODIED
CARBON
Insulation systems have begun to adapt
to the environmentally focused demands of
building design. Insulation manufacturers
are moving away from blowing agents such as

Figure 1. LWIC can positively contribute to these areas of building design.
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Figure 2. Some common new construction and re-roof LWIC assembly configurations.
hydrofluorocarbons (HFC) to less impactful
options.8 For example, an XPS board using
an HFC 134a blowing agent will have a global
warming potential value of over 1,400, while
an EPS or ISO board using Pentane will have
a global warming potential value of 7 or lower.
Such changes are being pursued by manufacturers to comply with new regulations such as
the Environment and Climate Change Canada regulation,9 which focuses on the use of
products with halocarbons that have a global
warming potential value of 150 or more.
Until there is greater adoption of more
sustainable roofing insulation, whether
driven by regulation or market demand,
designers may accelerate increasing use of
sound environmental product decisions.
Greenhouse gas, global warming potential, reusability, recyclability, environmental
product declarations, embodied carbon, and
lifecycle assessments are excellent qualifiers

that should influence roof insulation product
decisions.
BETTER USE OF CAPITAL TO
BENEFIT THE COMMUNITY
Capital savings from reusable insulation
systems in re-roofing scenarios, whether it is
EPS, XPS or LWIC, are easily calculated and
well-reported. For example, a major hospital
in the southeastern U.S. had a pre-existing

LWIC deck with a ballasted ethylene propylene diene monomer roof that needed to be
replaced. During the re-roofing process, they
diverted 718 tonnes of waste from landfills,
reused 297,000 board feet of insulation, and
saved over $200,000, earning recognition in
the 2007 Environmental Protection Agency’s
Lifecycle Building Challenge.10
Another excellent example is a 44-storey,
13,700 square-foot roof in Toronto. A reusable lightweight insulating concrete deck
system was installed on the project in 1975.
When the roof reached its full life expectancy at 36 years of age, the re-roofing process began. Had this project used rigid insulation originally, the re-roofing process may
have required removing the roof and board,
bagging the discarded materials, and taking
them off-site via a freight elevator, chute, or
crane. None of these options come without
significant cost implications. Thanks to the
initial decision in 1975 to go with LWIC, only
removal of the existing roof membrane was
required. The LWIC system could be re-used
and, therefore, may have saved nearly 209
cubic metres of waste from going to a landfill.
The capital savings from diverting that waste
and the labour savings related to tearing off
rigid insulation was over $300,000, as can be
seen in the chart on this page.
Stories about savings that result from
reusable and / or renewable materials

SAVINGS OVER THE LIFE OF THE BUILDING USING LWIC
Location
Year of initial installation
Year of replacement
Lifespan of roof membrane
Initial installation cost (1975)
Cost of replacement (2011)
The 1975 installation costs by 2011 prices $ (4.1% inflation)
Real cost of replacement as a percentage of initial installation
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Toronto
1975
2011
36 Years
$ 134,543.00
$ 236,873.00
$ 571,593.60
41%
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are common, but the farther-reaching effects of choosing these materials are often
overlooked. In addition to environmental
benefits, capital savings can translate into
much-needed supplies, equipment, and salaries for companies and institutions.
CALL TO ACTION
The notion of a circular economy is a
good goal, wherein every part of the system
focuses on the ability to recycle and reuse
everything in the supply chain to the utmost
efficiency. A great step toward this in building design includes ensuring the materials
you are using can be recycled or reused.
This regenerative approach can help reduce
construction waste going to landfills and the
impact of such landfills on our environment.
Roof insulation systems that cannot be
reused or recycled can contribute to landfill
waste. We now have opportunities to choose
insulation systems that are designed to last
more than 40 years and that are reusable and
recyclable. These insulation systems, coupled
with the added benefits of depolluting roof
membranes, can create roof assemblies that
play an active role in improving our environment.
n

Figure 3. The amount of ISO roof insulation used in a 10-year period that could ultimately end
up in landfills.

Peter Gross is the lightweight insulating
concrete product manager at Siplast. He has
over 17 years’ experience in the roofing industry, both on the contracting and manufacturing
sides of the business. He has also served as the
past president of the Carolinas Chapter of the
International Institute of Building Enclosure
Consultants.

Ali Hendrickson, BA, MA, LLM, is the district manager in Ontario for Siplast.
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article, please reach out to the author at
peter.gross@siplast.com.
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Upcoming Events
CANADA
BOMEX CONFERENCE
September 20 to 23, 2021
Charlottetown, PEI
BOMEX 2021 is the 31st annual building excellence summit where attendees can learn from
highly engaging speakers, attend leading-edge
educational sessions, network with industry professionals, and celebrate at the National Awards
Gala.
http://bomacanada.ca/bomex/
MANITOBA BUILDING EXPO
October 19, 2021
Winnipeg, Manitoba
The 8th Annual Manitoba Building Expo is
the premier showcase for all the latest products
and technologies for commercial and institutional
buildings, and a terrific learning and networking
opportunity for industry professionals.
https://manitobabuildingexpo.com/

CCBST 2021
November 3 to 5, 2021
Vaughan, Ontario
The 16th Annual Canadian Conference on
Building Science & Technology has brought
together architects, engineers, building scientists,
and researchers to discuss building science principles and issues governing the design, construction,
repair, renovation and operation of all building
types.
https://ccbst2021.obec.on.ca
THE BUILDINGS SHOW
December 1 to 3, 2021
Toronto, Ontario
The Buildings Show provides an unforgettable
experience as North America’s largest event for
products, services, educational programming, and
professional networking.
https://www.thebuildingsshow.com/en/home.html

CANADIAN CONCRETE EXPO
February 17-18, 2022
Toronto, Ontario
The 4th Annual Canadian Concrete Expo is
set to be the show’s biggest year yet. Attendees
will find the proper suppliers, partners, education,
and business interaction to support individual and
company objectives, and help companies prosper
in the future.
https://canadianconcreteexpo.com/

INTERNATIONAL
WORLD OF CONCRETE 2021
June 8-10, 2021
Las Vegas, Nevada
World of Concrete was introduced to the commercial construction industry in 1975 and has
grown to become the world’s largest annual international event dedicated to concrete and masonry
professionals, showcasing over 1,500 exhibiting
companies and 58,000 registered industry professionals in more than 745,000 net square feet of
exhibit space.
https://www.worldofconcrete.com/en/attendee.
html

Make a point of being the
company that grabs everyone's
attention.
Be seen, be heard, be talked about.
Book your spot in the next issue of
Pushing the Envelope Canada.
Call (866) 999-1299 or e-mail sales@matrixgroupinc.net
26 Spring 2021 • Ontario Building Envelope Council

MeMbership Year:
June 1st - MaY 31st

MeMbership Year:
June 1 st - MaY 31 st

2800-14th Ave., Suite 210
Markham, ON L3R 0E4
Tel: 647-317-57542800-14th Ave.,

Markham, ON L3
Fax: 416-491-1670
Tel: 647-317-5754
Email: info@obec.on.ca
obec.on.ca

Fax: 416-491-1670

Email: info@obec.o
obec.on.ca

Since1987 the Ontario Building Envelope Council (OBEC) has been bridging the gaps amongst the architectural, engineering,
research, manufacturers, and construction communities. Their non-profit organization addresses today’s challenges facing
building performance and sustainability.
Since1987 the Ontario Building Envelope Council (OBEC) has been bridging the gaps amongst the architectural, engineering
research, manufacturers, and construction communities. Their non-profit organization addresses today’s challenges facing
One of OBEC’s keys to success is their dedication to building science education at all levels.
building performance and sustainability.
Guided by the Board of Directors, OBEC is focused on delivering:
One of OBEC’s keys to success is their dedication to building science education at all levels.
• Information forums for the exchange of ideas and information on building science
Guided
by the Board
of Directors,
is focused
on practices
delivering:
• Access
to current
technical OBEC
information
and best
•• Educational
programs
benefit of
of ideas
the building
community
Information forums
for for
thethe
exchange
and information
on building science
•• Access
Guidance
on
current
trends
and
issues
to
the
research
and development community
to current technical information and best practices
Recommendations
regarding
improvements
to codes
and standards
• • Educational
programs
for the benefit
of the building
community

• Guidance on current trends and issues to the research and development community
Educational opportunities exist through conferences, technical forums, field trips, and monthly dinner presentations. This infor• Recommendations regarding improvements to codes and standards
mation is made available to members of OBEC. Members can be individuals, corporations, students, or members marked as
Professional for holding a BSS designation.
Educational opportunities exist through conferences, technical forums, field trips, and monthly dinner presentations. This information is made available to members of OBEC. Members can be individuals, corporations, students, or members marked as
Corporate Membership - A Corporate Member may be named as such if the member is a corporation, an individual to act as
Professional for holding a BSS designation.
its representative at any meeting of members of the Corporation must be named as the Corporation’s main representative.
Corporate Membership
- A Corporate
Member
named
as suchtoifbe
thelisted
member
is amembership
corporation,database
an individual
to act as
A Corporate Member
is entitled
to fivemay
(5)be
named
persons
in the
to receive
all society
its representative
at as
anywell
meeting
of members
of The
the Corporation
must be
named asAllthecompany
Corporation’s
main representative.
Envelope Canada
magazine.
employees
are eligible to receive
notifications
a copy
of Pushing
the member rate for events.
A Corporate Member is entitled to five (5) named persons to be listed in the membership database to receive all society
notifications as well a copy of Pushing The Envelope Canada magazine. All company employees are eligible to receive
Individual Membership - An Individual Member may be designated as such if the member is an individual person.
the member rate for events.

Student Membership - A student is an individual attending a recognized building science program at a college or university
ndividual Membership - An Individual Member may be designated as such if the member is an individual person.
program full time.

udent Membership - A student is an individual attending a recognized building science program at a college or university
program full time.
Join OBEC and join hundreds of other like-minded people in your industry.
Submit your membership application today and open the door to so much more.
Join OBEC and join hundreds of other like-minded people in your industry.
Submit your membership application today and open the door to so much more.

FuLL Year MeMbership appLiCatiOn - June 1st to MaY 31st

Complete this application ONLY if you are paying via Cheque

u

Payment by Credit Card online at: https://obec.on.ca/member_applications

Select a Membership Type:

Select a Vocation:

n Individual Membership - $195.00 + 25.35 HST = $220.35

n Architecture

n Contracting

n Consulting

n Student Membership - $30.00 + 3.90 HST = $33.90

n Education

n Engineering

n Supplier

n Government

n Manufacturing

n Corporate Membership - $699.00 + 90.87 HST = $789.87

(select all that apply)

Other:
This section must be completed in order for the membership application to be processed. OBEC communicates with its membership via e-mail;
in accordance with the Canada anti-spam law that came into effect July 1, 2014 you must indicate whether you wish to receive electronic correspondence from us.

INDIVIDUAL AND STUDENT MEMBERSHIP DETAILS:
n Mr. n Ms. n Mrs. n Dr. n Prof. n Other

Name:

Title:

Company or School if Student:
Address:

City:

Telephone:

Fax:

n I agree to receive electronic correspondence

Postal Code:

Email:

n I DO NOT wish to receive any electronic correspondence.

CORPORATE MEMBERSHIP DETAILS:

Signature:

Date:

3. n Mr. n Ms. n Mrs. n Dr. n Prof. n Other
Name:

Company:

Title:

Address:
City:

Province:

Province:

Telephone:

Postal Code:

Fax:

Email:

1. n Mr. n Ms. n Mrs. n Dr. n Prof. n Other

n I agree to receive electronic correspondence

Name:

n I DO NOT wish to receive electronic correspondence

Title:

Date

4. n Mr. n Ms. n Mrs. n Dr. n Prof. n Other

Telephone:

Fax:

Name:
Title:

Email:
n I agree to receive electronic correspondence

Telephone:

Signature

n I DO NOT wish to receive electronic correspondence

Fax:

Email:

Date

n I agree to receive electronic correspondence

Signature

n I DO NOT wish to receive electronic correspondence

2. n Mr. n Ms. n Mrs. n Dr. n Prof. n Other

Date

5. n Mr. n Ms. n Mrs. n Dr. n Prof. n Other

Name:

Name:

Title:
Telephone:

Title:

Fax:

Telephone:

Email:

Fax:

Email:

n I agree to receive electronic correspondence

Signature

n I DO NOT wish to receive electronic correspondence

Payment Information:

Signature

n I agree to receive electronic correspondence

Date

Cheque payable to OBEC and mailed to:
2800 -14th Ave., Suite 210
Markham, ON L3R 0E4

Signature

n I DO NOT wish to receive electronic correspondence

OR

Date

Payment by Credit Card online only at:
https://obec.on.ca/member_applications
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