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DESIGN PROCESS
From the outset of the project, team collaboration
was critical for success. Working closely with the City
of Surrey, the design team invested significant time
in the discovery phase to understand the building's
occupancy patterns. From the number of visitors
anticipated during operating hours, to the energy use
of the equipment in each room—all had to be considered to calculate the building’s proposed energy
use. (For a more complete account of the challenges
presented in the design of this project, see Charting
New Territory in Passive House’ in the spring 2019
issue of SABMag.)
The detailing and construction of the building was
also a departure from the norm, and demanded a
high-level of on-site communication and accountability to achieve the quality assurance needed to realize
the exacting Passive House air tightness requirements.
The envelope, along with many other details, required
greater precision in construction than for a more conventional building. The team, led by EllisDon, built a
full-scale façade mockup to optimize and confirm the
construction sequencing required to hit the necessary targets. The quality of work was confirmed with
air tightness tests at key stages of construction to
confirm the envelope met the rigorous performance

7
7. Interior spaces were arranged according to their usage, requirements for natural
light and views, spatial connectivity and operational needs, with consideration
given to ideal solar orientation.

requirements. By following Passive House criteria,
Clayton Community Centre has reduced energy consumption by 98% compared to the average performance of similar existing
buildings in British Columbia and reduced carbon
emissions by 98% compared to the same building built

Designing to Passive House standards had a major influence on both the design

to ASHRAE standards.

process and the final design of the building. A typical Passive House building
gets up to one third of its heating demand through solar gains, and the unique

As a design firm we are committed to looking outside

compact form of Clayton Community Centre serves to minimize the surface

ourselves for answers to the rapidly-changing needs

area of the floor, walls, and roof, relative to the volume needing to be heated

of people and spaces. And while it definitely took pro-

and cooled.

fessional expertise and technical rigor to realize the
City of Surrey’s bold vision for this project, we saw the

In addition, the spaces within Clayton Community Centre were carefully

value in opening up the design process to end users

arranged according to their usage, requirements for natural light and views,

to discover the path together. The end result — thanks

spatial connectivity and operational needs, but with consideration given to ideal

to the input of these diverse voices, is richer than any-

solar orientation. Additional shading was carefully designed where necessary to

thing we could have imagined.

balance solar orientation and solar gain against other key drivers.

Melissa Higgs, Architect AIBC, FRAIC is a principal at
hcma.

34

SABMag - SPRING 2022

Building
the future of nuclear
through responsible
waste disposal
P
lans have been laid for the construction
of a highly engineered radioactive
waste disposal facility in Chalk
River, Ontario, Canada. The facility is being
proposed as a permanent and modern
technological solution to an environmental
issue that goes back almost a century.
Today, Canadian Nuclear Laboratories (CNL)
is seeking the support of the industry and
its supply chain to move this project forward
and advance the future of waste disposal in
Canada.
Canada’s storied Chalk River Laboratories
(pictured right) was established in 1944
on the Ottawa River, about 180 km (114
miles) from the City of Ottawa. An adjacent
community, the Town of Deep River, was
developed to support the site and remains
home to generations of employees. The site
is located on the traditional and unceded
territory of the Algonquin Nation.
CNL is once again using leading-edge
technology to put forward a long-term
environmental solution. Taking guidance from
domestic and international experience, CNL
has proposed an engineered containment
mound – the Near Surface Disposal Facility,
or NSDF – as the solution for low-level
radioactive waste at Chalk River Labs.

Legacy waste management area at
Chalk River Laboratories - 1960s

Waste management
is a challenge facing
the entire nuclear
industry.
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At CNL, we are
committed and
prepared to implement
this modern solution to
an old environmental
problem.

Artist’s rendering of NSDF closure phase
As a fundamental component in the
revitalization of the Chalk River campus,
the NSDF is critical to both the long-term
protection of the environment and to the
continued development of breakthroughs in
nuclear science and technology.
“Chalk River Laboratories is undergoing a
transformative change that will propel CNL into
the forefront of nuclear research in Canada and
the world. The Near Surface Disposal Facility is
key to this revitalization,” said Kristan Schruder,
CNL Deputy Vice President of Environmental
Remediation Management.

Artist’s rendering of NSDF operations phase
Artist’s rendering of NSDF waste water treatment plant

The proposed facility will include the
construction of a highly engineered
containment mound, site infrastructure and
waste water treatment facilities. The project
is estimated to cost C$365 million. A skilled
The NSDF is designed to be protective of the Ottawa River
workforce of 225 to 300 people will be needed
to build it from the ground up. If CNL’s proposal is approved by Canada’s nuclear regulator, the Canadian Nuclear
Safety Commission, construction of the NSDF is anticipated to start in the fall of 2022.
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CNL has successful experience
with the engineered containment
design through the construction
and operation of waste
management facilities in the
two Southern Ontario communities
of Port Hope and Port Granby,
located about 100 km (60 miles)
east of Toronto on Lake Ontario.
In 2021, CNL completed the closure
of the engineered aboveground
mound in Port Granby, with
1.3 million tonnes (1.4 million tons)
of contaminated soil and industrial
waste placed in the mound for safe,
long-term storage.

Completed Long-Term Waste Management Facility Port Granby, Ontario, Canada
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1. Rendering of the building after the ReCover process.
2. The building in its current state.

In light of these facts, the ReCover Initiative was established to
develop a Deep Retrofit methodology for Nova Scotia that can be
implemented at a large scale.
Our goal was to achieve enough energy savings to ensure that
the building could be net-zero with the addition of renewables. As
such our approach involved energy savings through superinsulation AND an airtightness target of 1 ACH (passive house retrofit
target), fuel switching of the building mechanicals (from fuel oil to
electric), and addition of high-efficiency new equipment, including dedicated ERVs in each unit and then solar PV.. Essentially the
pathway is to conserve as much energy as possible, to electrify
everything, and then to offset the small amount of energy needed
with renewables.

1

2

Our team performed a pilot design, with the support of Quest
Canada and the Nova Scotia Department of Energy and Mines,

The
ReCover
Initiative

The Chalk River Laboratories campus
The design technology specific to the NSDF
has been tested extensively. The facility
will use natural and synthetic barriers that
work together to isolate the waste from the
environment for generations. Testing on the
synthetic geomembrane done at Queen’s
University concluded the membrane will
stay intact for more than a thousand years
– much longer than the time it will take for
the radioactivity contained in the facility to
decay to a safe level.
The NSDF proposal is nearing the end of a
five-year, federally regulated environmental
assessment and the Canadian Nuclear
Safety Commission has scheduled a
public hearing starting in May of this
year to consider CNL’s proposal. Anyone
can participate in the hearing process by
submitting a written intervention or letter
of support to the Commission by April 11.
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Let’s use our
know-how to build
a better future,
together
– say YES to NSDF.

A deep retrofit methodology to cut
operating energy, reduce GHG emissions
and upgrade ageing buildings

to demonstrate the potential reductions in energy consumption
and GHG emissions that could be achieved by applying this methodology to the retrofit of a low-rise MURB (multi-unit residential
building) pilot building in Halifax.
Conventional methods of performing deep energy retrofits are
slow and expensive, because every project is custom, as every
building is unique. The ReCover Initiative is based on a systematic,
turnkey approach to affordable deep energy retrofits, developed
in the Netherlands, called Energiesprong (“energy leap”).
The ReCover process involves wrapping the building in a new prefabricated skin and replacing the mechanical systems with smaller,
more efficient components. This work is faster and less disruptive
than a typical renovation, and it allows for occupants to remain in
their homes throughout the work. Additionally, following a proven,
systematic process reduces risk to the contractor and reduces
costs to the owner.
The first step in creating the new prefabricated skin for the building

By Emma Norton, Nick Rudnicki and Lorrie Rand

is to scan the existing envelope using LiDAR (Light Detection and

Nova Scotia has committed to aggressive reductions
in greenhouse gas emissions, targeting a 53%
reduction below 1990 levels by 2030, and net zero
emissions by 2050. A recent report by Brendan Haley
and Ralph Torrie (https://www.efficiencycanada.org/
retrofit-mission/) states that existing buildings are
responsible for 47% of Nova Scotia’s GHG emissions.

‘point cloud of each façade, which accurately records the overall

Ranging) technology. This process creates a 3-dimensional digital
dimensions, location and sizes of window and door openings, and
the depth of any projections or recesses. This point cloud can
be converted into a digital file that becomes the basis of shop
drawings for the prefabricated envelope components that will be
used to ‘wrap’ the building. The simpler and more repetitive the
building is, the more efficient this process will be.
Low-rise MURBs are ideal candidates for the ReCover Initiative
due to their compact size, simple form, and uniform window di-

In 2030, more than 75% of the building stock in Nova Scotia will be

mensions. In Nova Scotia, there are over 40,000 households in

composed of buildings in use today, and an estimated 60% of those

pre-1996 low-rise MURBs. Retrofitting these units to improve their

buildings will still be in use in 2050. This means that existing buildings

energy efficiency by 75%, would save 1,500,000 gigajoules of

will have a large impact on meeting Nova Scotia’s emissions targets.

energy and 140,000 tonnes of GHG emissions annually.
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