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Rugged Construction:  Laars Commercial & 
Industrial Tankless Electric Water Heaters – 
powered by Keltech™ – are designed to operate 
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low watt density long-life Incoloy 800 sheathed 
elements for outstanding durability. Fully 
modulating PID control and LED touchpad put 
precise temperature control at your fingertips. 
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challenging environments.
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WATER HEATERS
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Our models meet a wide variety of needs:
•  Commercial: The H Series. Wall mounted 5 to   
 25 kW for 0.15 to 7 gpm flow.
•  Light Industrial: The G and F Series. Wall or   
 floor mounted 18 to 50 kW for 0.25 to 15 gpm   
 flow.
•  Large Industrial: The N Series. Floor mounted   
 36 to 144 kW for 1.5 to 50 gpm flow.   
Low pressure drop design saves space. Additional 
booster tanks are not needed.

Get everything you need to make your spec at laars.com
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B
etween national discussions of 
much-needed infrastructure 
and the potential damage 
posed by climate change, both 
today and in the future, there 

are areas where these topics intersect. One 
major example concerns the Great Lakes 
and the St. Lawrence River.

A recent survey of 241 municipal juris-
dictions in the two Canadian provinces 
(Ontario and Quebec) and eight American 
states throughout this region suggests 
coastal damage associated with climate 
change will cost at least US$1.94 billion to 
address over the next five years, through 
such means as flood prevention and sewer 
upgrades. This is in addition to the US$878 
million shoreline communities report they 
have already spent to counter such challen-
ges over the past two years.

“While water levels in the Great Lakes-
St. Lawrence River basin are naturally 
variable with cyclical highs and lows, cli-
mate change is exacerbating these fluctu-
ations, with levels reaching record highs 
in recent years,” says Walter Sendzik, 
mayor of St. Catharines, Ont., and chair 
of the Great Lakes and St. Lawrence Cities 
Initiative, a coalition of 128 mayors and 
local officials in Canada and the U.S. 
“High water levels, severe storm events 
and wave action are leading to greater 
erosion and flooding that threaten public 
and private properties, critical infra-
structure and recreation and tourism 
amenities in shoreline communities.”

The coalition hopes that by illustrating 
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The Great Leaks?

the scope and magnitude of climate im-
pacts on its communities, the survey will 
emphasize the need for federal assistance. 
Along with other regional organizations, it 
is calling for new funding to improve resili-
ence.

 “We need both the federal governments 
to assist with the necessary investments,” 
says Tom Barrett, mayor of Milwaukee, 
Wisc. “Our coastal infrastructure is vital to 
the health of our communities. Co-ordin-
ated action is required.”

The coalition conducted the survey in 
partnership with the University of Illinois 
Urbana-Champaign (UIUC) Applied Re-
search Institute (ARI), an initiative of the 
Grainger College of Engineering. They re-
ceived nearly 300 responses from the 241 
jurisdictions.

More than 95% of respondents expressed 
moderate to high concern about coastal 
issues, while more than 80% said water 
level and flooding forecasts would be very 
important to their jurisdictions’ work on 
coastal planning.

While most communities report they 
have taken actions—including planning, 
data collection, zoning code and ordinance 
updates and coastal resilience projects and 
practices—only half of respondents are 
currently incorporating strategies to an-
ticipate, accommodate and adapt to 
changing coastal conditions in their plan-
ning efforts. They cite a lack of technical 
expertise, low staff capacity and a lack of 
funding as the primary barriers. 

Will new funding arrive to meet their 
needs? Stay tuned.  

  

CCE GETS FACELIFT
This	issue	introduces	Canadian	Consulting	Engineer’s	bold	new	logo	and	
design.	What	do	you	think?	Let	us	know	at	psaunders@ccemag.com!
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systems. Our high efficiency EC solutions optimize airflow and help maintain high air quality, all while keeping 
operating costs at a minimum. Whether in new construction or retrofits, these fans will help you breathe easier. 

For more information, please contact: sales@us.ebmpapst.com

Improving air quality.

Space-saving external rotor design
The proven external rotor design has been retained, 
so the high-pressure models are also axially compact 
and require little space for installation. The fans are 
driven by high-efficiency EC motors, which can be 
flexibly controlled and intelligently interconnected. 
Plug & play is no problem thanks to simple connec-
tions and commissioning.

High-pressure fans
There are many situations in which fans have to work 
at high pressure, including complex air distribution 
networks or air ducts that have to fit in tight false  
ceilings and naturally need to have small cross  
sections. This is also the case for air handling units 
(AHUs) for hospitals that, in addition to the  
complex air ducting, have HEPA filtration to maintain  
their required air quality levels. Steam and droplet  
separators with many pipe bends cause high pressure 
losses and call for corresponding performance from 
the fans used in them.

Expanded portfolio
ebm-papst has expanded its product portfolio, now 
supplying reliable centrifugal fans with proven EC  
external rotor design for applications that have to 
overcome high pressures to achieve optimum air flow. 
Impeller sizes 630, 560, 400 and 355 are available now.

RadiPac centrifugal fans are 
available for high pressures 
up to 10 in. wg. Scan here:
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Construction has completed for 
consulting engineering firm Fast + 
Epp’s new four-storey mass-timber 
head office building in Vancouver’s 
Mount Pleasant district.

The ‘hybrid’ structure of mass 
timber and steel was designed to 
demonstrate efficiency, cost-effect-
iveness and sustainability. It also 
marks the first time Tectonus 
shock-absorbent technology has 
been installed in North America; 
these devices reportedly not only 
dissipate and dampen energy, but 
also allow the building to ‘snap 
back’ to its original position follow-
ing an earthquake, enabling an 
immediate return to occupancy.

Glazing facilitates ample day-
lighting of the interiors, while 
‘smart glass’ technology auto-
matically adjust tint levels to reduce 
energy consumption, improve am-

Fast + Epp completes its 
mass-timber office building

biance and eliminate the need for 
window blinds.

Also, apparently unique to the 
structural engineering industry, 
the ground floor features a new 
integrated laboratory space for de-
veloping, testing and fabricating 
prototypes. Dubbed ‘Concept Lab,’ 
it is slated to open in the fall.

“Our new home office celebrates 
structural engineering,” says Paul 
Fast, founder and partner in Fast + 
Epp. “This space is a result of push-
ing the boundaries on innovation, 
while involving thoughtful and 
engaging design.”

Fast + Epp collaborated on the 
project with design architects F2A, 
interior designers HCMA, con-
tractor Companion Construction, 
mass timber installers Seagate 
Structures and smart glass manu-
facturer View.

Up front

Engineering 
associations form 
FIDIC North America
La	Fédération	Internationale	Des	

Ingénieurs-Conseils	(FIDIC)	has	

launched	a	new	banner,	‘FIDIC	North	

America,’	following	the	signing	of	a	

memorandum	of	understanding	

(MoU)	by	ACEC-Canada,	the	American	

Council	of	Engineering	Companies	

(ACEC)	and	la	Cámara	Nacional	de	

Empresas	de	Consultoría	(CNEC)	

Mexico—i.e. all	of	FIDIC’s	key	member	

associations	in	the	region—aimed	at	

strengthening	co-operation	between	

them.	This	follows	the	renaming	of	

other	regional	bodies,	including	FIDIC	

Africa,	FIDIC	Europe	and	FIDIC	

Asia-Pacific.

Feds to fund ‘natural 
infrastructure’

In	June,	Infrastructure	Canada	

announced	a	first-of-its-kind	$200-mil-

lion	natural	

infrastructure	fund.	

The	federal	

government	plans	to	

invest	up	to	$120	

million	to	improve	access	to	parks,	

waterfronts	and	green	space	and	better	

adapt	to	the	effects	of	climate	change.	

Major	cities	will	be	invited	to	apply	for	

up	to	$20	million	for	large	projects,	

while	an	additional	stream	will	address	

smaller	projects.	A	minimum	of	10%	of	

overall	funding	will	be	allocated	to	

Indigenous	recipients.

GHD appoints EGM  
for Canada

GHD	appointed	Chris	

Hunter	executive	

general	manager	(EGM)	

for	Canada.	He	has	

been	with	the	firm	since	1999,	most	

recently	as	regional	general	manager	

(RGM)	for	Ontario,	during	which	time	

GHD	was	recognized	as	one	of	the	

Waterloo	area’s	top	employers.

Federal goal for 
investment  

in natural 
infrastructure.

2022 
to 

2023
Canada’s first turn 

to chair FIDIC North 
America.
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O
ver the years, 
ACEC-Canada 
has been rec-
ognized by the 
federal gov-

ernment and other national 
stakeholders for its effective 
advocacy on behalf of its mem-
bers and its contributions to 
influencing public policy that 
benefits all Canadians. A cur-
rent and important example of 
ACEC-Canada’s advocacy is its 
response and input into the 
federal government’s engage-
ment paper, Canada’s First 
National Infrastructure Assess-
ment: Building the Canada We 
Want in 2050. The engagement 
paper sets out the purpose and 
benefits of undertaking a Na-
tional Infrastructure Assess-
ment and seeks input from the 
public, Indigenous peoples, 
provinces, territories, munici-
palities and stakeholders on 
three main priorities of the 
assessment:
• Assessing Canada’s infra-

structure needs and establish-
ing a long-term vision;

• Improving co-ordination 
among infrastructure owners 
and funders; and

• Determining the best ways to 
fund and finance infra-
structure.

ACEC-Canada has long advo-
cated for federal infrastructure 
policy based upon a long-term 
vision and upon robust and 
reliable data. And while there 
have been incremental steps 
in this direction over the years 
by the current and recent 
governments, a National 
Infrastructure Assessment 
represents tremendous oppor-
tunity for informed policies 

and effective investments. 
ACEC-Canada is viewed by the 
federal government as an au-
thority on infrastructure 
policy. This has provided us 
with a number of opportun-
ities to discuss the concept of 
a National Infrastructure As-
sessment directly with Infra-
structure and Communities 
Minister Catherine McKenna 
and with senior officials at 
Infrastructure Canada.

Leading up to submitting a 
formal written response to 
the engagement paper, 
ACEC-Canada has consulted 
with its own subject matter 
experts within our industry 
and with our stakeholder 
partners. ACEC-Canada also 
consulted with its counter-
parts in the United Kingdom, 
where a National Infra-
structure Assessment has 
been implemented (which 
was a major inspiration for 
the Canadian federal govern-
ment’s proposal).

We have focused our feed-
back on the need for a Nation-
al Infrastructure Assessment 
to be arms-length from gov-
ernment and transparent. 
While elected officials must 
ultimately be responsible for 
public policy and the funding 
of programs, it is important 
that they do so with credible 
and reliable information in 
which Canadians have confi-
dence. Consequently, a num-
ber of ACEC-Canada’s recom-
mendations are related to the 
importance of having clear 
and transparent governance, 
mandate, scope and stake-
holder engagement.

We have also emphasized 
the need to develop an inte-

Ensuring Successful Infrastructure 

ACEC Review

Chair’s Message

Anthony Karakatsanis, P. Eng. , is  the  Chair of 
the Board of Directors for the Association of 
Consulting Engineering Companies - Canada 
(ACEC-Canada). 

grated economic and environ-
mental vision to guide the As-
sessment. A vision for Canada’s 
environment and the economy 
must go hand-in-hand to be 
successful. Launching the 
National Infrastructure As-
sessment within this vision 
will establish the Assessment 
as a central tool for improving 
infrastructure, as well as the 
social, environmental and 
economic quality of life of all 
Canadians.

For example, much like the 
concrete goals for climate 
change and transformational 
social policy, Canada should 
develop and implement tar-
gets to achieve a vision of the 
environment and the econ-
omy, with infrastructure play-
ing a key role. Therefore, the 
National Infrastructure As-
sessment should not only in-
clude community-focused 
public infrastructure, but also 
infrastructure that makes 
Canada attractive to pri-
vate-sector proponents in in-
dustries and sectors critical to 
a sustainable and prosperous 
future. Environmental and 
economic visions can and 
must be mutually supportive.

Another potential benefit is 
that long-term, predictable 
infrastructure programs based 
on a National Infrastructure 
Assessment could end the 
‘start and stop’ infrastructure 
cycles as one program ends 
and another begins, while 
creating attractive and feasible 
investment opportunities for 
public funding agencies and 
private investors. The indus-
tries and supply chains that 
plan, design, build, operate 
and maintain infrastructure 

could make informed invest-
ments in people, resources 
and technology. The same 
would be true for commun-
ities and public agencies, who 
could plan for the matching of 
funding often required by 
federal and provincial infra-
structure programs.

This shift is critical to 
improving co-ordination 
among infrastructure owners 
and funders, as disjointed and 
inconsistent infrastructure 
cycles play a significant role in 
discouraging investments that 
build connective infra-
structure and improve com-
munities. As such, the Nation-
al Infrastructure Assessment 
should establish a long-range 
pathway of projects and pro-
gramming that allows for clear 
and consistent financial and 
resource planning.

Canada’s consulting engin-
eering firms are ready and 
eager to play an invaluable role 
in building the National Infra-
structure Agency to help Can-
ada recover from the impacts of 
the pandemic and develop 
grand, national economic 
goals. Ensuring a strong eco-
nomic vision with infra-
structure playing a lead role in 
achieving it, the federal govern-
ment’s goals of creating one 
million jobs, generating lasting 
community assets and improv-
ing the quality of life for all 
Canadians can become a reality. 

You can find ACEC-Can-
ada’s submission and recom-
mendations for creating a 
successful National Infra-
structure Assessment, as 
well as other advocacy initia-
tives, on the ACEC-Canada 
website.   
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T
hroughout Canada’s 
history, connective 
infrastructure has 
brought our commun-
ities together and 

linked people from across the 
country. Despite the strong founda-
tions of these investments, in the 
last few decades, Canada has fallen 
behind in ensuring a consistent 
flow of core infrastructure. As we 
continue to battle the COVID-19 
pandemic, this unique moment of-
fers us an opportunity to funda-
mentally shift our perspective, 
priorities and how we look toward 
the future. How we envision the 
future of our infrastructure—and 
the Canada we want to build in 
2050—must be a part of this shift.

The federal government 
launched in March of this year an 
engagement paper on Canada’s 
first-ever National Infrastructure 
Assessment, a timely, critical, and 
laudable initiative. In response, 
ACEC-Canada has made a written 
submission that focuses on devel-
oping an economic and environ-
mental vision to guide the Assess-
ment and considerations related to 
its governance, mandate, scope and 
s t a ke h o l d e r  e n g a g e m e n t . 
ACEC-Canada also believes a vision 
for Canada’s environment and the 
economy go hand-in-hand. 
Launching the National Infra-
structure Assessment within this 
vision will establish the Assessment 
as a central tool for improving 

infrastructure and improving the 
social, environmental and econom-
ic quality of life of all Canadians. 
Part of achieving this vision from 
the outset will be developing an 
Assessment with the proper gov-
ernance structure.

In learning from other jurisdic-
tions, ACEC recommends in its 
submission the establishment of a 
permanent, independent and 
arms-length National Infra-
structure Agency that would house 
and support the Assessment. This 
model would not only benefit the 
Assessment, but could also serve as 
a larger repository of best practices 
and industry expertise. This agency 
should also be provided with a 
mandate that outlines clear 
responsibilities to the National 
Infrastructure Assessment. These 
responsibilities should be ongoing, 

on a cyclical basis, to include de-
velopment, regular updates, mon-
itoring and progress reports on the 
Assessment.

Understanding a shared goal of 
the Assessment to map out the 
Canada we want to build in 2050, it 
is certain that this initiative will re-
quire a carefully considered scope. 
To support the Agency in fulfilling 
their mandate, ACEC-Canada rec-
ommends the scope of the Assess-
ment should include a vision for 
the next 30 years of infrastructure, 
a review of the current state of 
Canada’s infrastructure, a clear 
roadmap forward for the next 10 
years and a consistent cycle of 
evaluation and improvement to 
ensure the Assessment continues 
to support Canada’s infrastructure 
goals for 2050 and beyond.

Finally, developing this long-

Strong Governance to Achieve 
Canada’s Vision

A long-term 
vision and 
plan will 
require broad 
stakeholder 
engagement.

ACEC Review

ACEC makes 
recommendations for 
Canada’s National 
Infrastructure 
Assessment. 
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ACEC  
recommends  
that when 
making  
appointments 
for leadership, 
the minister 
should 
strive for 
diversity and  
inclusion  
to ensure a 
balanced 
board.

term vision and plan for Canada’s 
infrastructure will require broad 
stakeholder engagement with in-
volvement from industry, munici-
palities, Indigenous communities 
and civil society. Part of this en-
gagement would be achieved 
through the composition of the 
National Infrastructure Agency. 
However, ACEC-Canada believes 
ensuring the involvement and 
participation of those who are not 
on the Agency itself will also be 
critical to ensuring all the appropri-
ate stakeholders are engaged in the 
Assessment.

  
Summary of ACEC-Canada’s 
Recommendations:
Governance of the National 
Infrastructure Assessment 
• ACEC recommends that a 

permanent, independent and 
arms-length National Infra-
structure Agency be established 
to house and support the Assess-
ment. This model would benefit 
the Assessment and serve as a 
larger repository of best practi-
ces and industry expertise.

• ACEC recommends that when 
making appointments for the 

Agency’s leadership, the minis-
ter should strive for diversity 
and inclusion to ensure a bal-
anced board.

• ACEC recommends the creation 
of thematic working groups that 
can provide expert insight into 
key areas of development, to 
compliment the Agency’s 
leadership. ACEC welcomes the 
opportunity to join the Agency’s 
leadership or working groups or 
assist in the process of identify-
ing stakeholders for considera-
tion.

Mandate and Scope of the As-
sessment 
• ACEC recommends that this 

Agency be provided with a man-
date that outlines clear 
responsibilities to the National 
Infrastructure Assessment. 
These responsibilities should be 
executed on a cyclical basis and 
should include development, 
regular updates, monitoring and 
progress reports on the Assess-
ment. 

• ACEC recommends that the 
scope of the Assessment include 
a vision for the next 30 years of 

infrastructure, a review of the 
current state of Canada’s infra-
structure, a clear roadmap for-
ward for the next 10 years and a 
consistent cycle of evaluation 
and improvement to ensure the 
Assessment continues to sup-
port Canada’s infrastructure 
goals for 2050 and beyond.

Stakeholder Engagement 
• ACEC recommends that the 

National Infrastructure Assess-
ment be developed with broad 
stakeholder engagement and 
involvement from industry, 
municipalities, Indigenous 
communities and civil society. 
Part of this engagement would 
be achieved through the com-
position of the National Infra-
structure Agency; however, en-
suring the involvement and 
participation of those who are 
not on the Agency itself will also 
be critical to ensuring all the 
appropriate stakeholders are 
engaged.

To read ACEC-Canada’s complete 
submission, please visit www.acec.ca.

ACEC strongly recommends that the federal government create an independent body to conduct, assess and monitor progress, similar to the National Infrastructure 
Assessment in the U.K., which is under the umbrella of a National Infrastructure Agency.

Minister of Infrastructure  
and Communities

National Infrastructure  
Agency

National Infrastructure 
Assessment

Canada Infrastructure 
Report Card

Best Practices & Capacity 
Building

Communities, Municipalities, 
Indigenous Leadership

Provincial 
Assets

Federal 
Assets

http://www.acec.ca
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A
s “per cent better than code” is a 
fading metric, the construction 
industry has seen the rise of a 
new performance paradigm: 
thermal energy demand intensi-
ty (TEDI). Simply defined, TEDI 
is the measure of heating energy 

required to offset enclosure losses and to heat fresh 
ventilation air. Thus, enclosure performance is no 
longer subject to trade-offs with highly efficient mech-
anical systems. Indeed, it’s paramount to achieving 
success.

TEDI has been adopted as a compliance metric for the 
Canada Green Building Council’s (CaGBC’s) Zero Car-
bon Building (ZCB) program and the Toronto Green 
Standard (TGS). It has also been a requirement of Passive 
House projects since that certification’s inception. 
Coupled with requirements to incorporate thermal 
bridging into whole-building performance values, TEDI 
is changing the way consulting engineers design and 
construct buildings. 

Design strategies and performance
There is increasing awareness in the design and con-
struction community of the importance of achieving a 
thermally efficient building enclosure, with some 
provinces and municipalities referencing Passive House 
or the CaGBC ZCB standard. These programs include 
performance-based targets for three primary metrics: 
TEDI, total energy use intensity (TEUI) and greenhouse 
gas intensity (GHGI). Building enclosure performance 
influences each of these metrics, but is often most no-
ticeable through TEDI. 

TEDI accounts for the energy required to offset en-
closure gains and losses and to temper ventilation air. 

Spaces requiring high ventilation rates, such as labora-
tories and hospitals, can overwhelm enclosure-related 
TEDI measures, but these types of buildings still benefit 
from thermally efficient enclosures by improving their 
resilience to alternate uses, ensuring passive survivabil-
ity, improving occupant comfort and enabling low-
energy mechanical HVAC systems.

Low-energy HVAC systems also support fuel switch-
ing, which can significantly reduce a project’s operation-
al carbon emissions.

Solar heat gain
TEDI can be improved (i.e. reduced) by including high-
er solar heat gain glazing balanced with fixed or dynam-
ic shading. This approach helps maximize passive solar 
gains in the winter, then reduces solar gain and over-
heating in summer.

These strategies should be refined following a more 
detailed solar study for a proposed design, but some 
options (applicable within Ontario’s Golden Horseshoe) 
include:
• higher solar gain with dynamic or fixed shading on 

COVER STORY

TEDI provides focus for enclosure 
performance improvements. 
By Scott Armstrong

Analyzing  
Thermal Bridging
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Adding more insulation will not necessarily result in 
dramatically more efficient assemblies.
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the south elevation to control overheating.
•  lower solar heat gain or dynamic glazing systems on 

the east and west elevations.
• higher solar gain on the north elevation without 

shading.

Wellness-oriented spaces, like eateries, activity rooms, 
gyms and meditation/yoga rooms, could also benefit 
from larger windows and associated views, daylight and 
passive solar heating. Hallways with larger glazed areas 
could also be considered along the south façade as a 
buffer for open or closed offices, benefiting from con-
trolled solar heat gain in the winter.

Glare issues from large spans of glazing can be miti-
gated by using lower visible light transmittance, dy-
namic glazing, diffuse glazing or creative shading 
strategies. Consideration could also be given for ‘cas-
cading’ conditioning of different spaces or redistribu-
tion of energy between compatible spaces.

It is important to understand the solar exposure for 
each site and the effect of geographic location, building 
orientation, building form and adjacent/ overshadow-

ing conditions. These unique aspects for each site could 
also inform the façade design, by incorporating bespoke 
shading solutions. One example would be a custom 
exterior shade profile that traces the line of highest 
largest solar gain, giving architectural expression to 
climate adaptation.

Highly glazed façade assemblies must be thermally 
efficient to avoid offsetting passive heating benefits. 
Passive solar benefits can be achieved with modest 
glazing ratios and by balancing the highly glazed façades 
with opaque walls.

Thermal bridging effects
Thermal bridging occurs when heat flow bypasses in-
sulated building enclosure elements through highly 
conductive materials, reducing the overall effective 
thermal value of the enclosure and creating uncomfort-
able living conditions for occupants.

Most energy analyses account for thermal bridging 
only through clear field wall assemblies (e.g. cladding 
attachments) and standard National Fenestration 
Rating Council (NFRC) window assemblies. However, 

Low-energy 
HVAC 
systems 
support 
fuel  
switching, 
which can 
reduce a 
project's 
carbon 
emissions.
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programs like the National Energy 
Code for Buildings (NECB) 2015, 
TGS, Passive House and CaGBC’s 
ZCB require teams to account for 
other regular and irregular thermal 
bridging, including:
• linear conditions: projecting 

concrete floor slabs, parapets, 
masonry shelf angles, window-
to-wall transitions and building 
corners.

• point conditions: structural 
penetrations, shade supports and 
roof anchors.

There is growing demand for de-
tailed analyses that include these 
elements. As designers, it is import-
ant for consulting engineers to use 
the same terminology when discuss-
ing an enclosure’s thermal perform-
ance. 

Apart from providing accurate 
input data for energy modelling, a 
thermal bridging analysis can pro-
vide direction for improving the 
thermal performance of the building 
envelope through small design 
modifications.

Experience shows the thermal 
bridging effect of standard practice 
detailing can reduce the actual per-
formance of a clear field thermal 
value by upward of 50%. The reduc-
tion is more pronounced for higher 
clear field thermal values.

Adding more insulation will not 
necessarily result in dramatically 
more efficient assemblies. It is es-
sential to address the thermal 
bridge. Conducting a parametric or 
sensitivity analysis of thermal bridg-
ing conditions can help determine 
where detail updates may produce 

the most benefit to a given project. 
The following are some examples:
• Adding a thermal break can help 

to mitigate heat loss through the 
slab.

• Continuous insulation layers 
should be ensured at junctions, 
such as corners, parapets and 
wall type transitions.

• Bridging elements on the exter-
ior, such as structural penetra-
tions, should be insulated.

This level of analysis has led to 
discussions of omitting a second 
energy recovery ventilator (ERV) 
in a residential suite, eliminating 
perimeter heating in commercial 
buildings or targetinga higher tier 
as per TGS (i.e. Tier 2 instead of 
Tier 1). This flips the script on 
traditional discussions about 
whether enclosure upgrades are 
worth doing at all.

Making improvements
This article is further illustrated at 
ccemag.com/features/tedi, where 
Chart 1 provides an overview of the 
thermal bridging analysis for a 
typical mid-rise multi-unit residen-
tial building (MURB) in Toronto, 
focusing on above-grade opaque 
wall assemblies. The assembly for 
this project includes a precast 
cladding panel with an effective 
R-16 clear field thermal value.

Factoring in the thermal bridg-
ing from panel anchors, building 
corners, balcony slabs and window 
perimeters, the clear-field R-16 is 
reduced to a whole-wall R-3.5. That 
is a 78% reduction in thermal per-
formance!

The following are a few of the key 
findings of the analysis:
• Insulated precast panels, com-

prising 96% of the total surface 
area of the opaque enclosure, 
account for only 21% of total heat 
flow.

• Precast anchors account for ap-
proximately 6.5% of heat flow.

• Balcony slabs account for nearly 
13% of heat flow.

COVER STORY

There is increasing awareness in the design and construction community of the importance 
of achieving a thermally efficient building enclosure.
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Spaces like 
gyms could 
benefit 
from larger 
windows.

57%
of total heat flow in 

a typical Toronto 
MURB is accounted 

for by window 
perimeters.
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• Window perimeters account for nearly 
57% of heat flow.

• Building corners and soffit interfaces 
account for slightly more than 1% of 
heat flow.

This data helps steer attention to the 
detail that most significantly influences 
thermal performance in this building: 
the window perimeter.

Using thermal modelling software, it 
is possible to make improvements to the 
details and calculate project-specific 
linear transmittance (PSI or ψ) values 
for the window-to-wall interface detail 
or point transmittance (CHI or χ) values 
for penetrations.

Charts 2 and 3 (also online) illustrate 
the process for determining custom 
linear transmittance values for pro-
ject-specific conditions. Based on this 
data, the value for the window perimeter 
can be reduced from 0.35 W/m K to 0.06 
W/m K for the jamb and head and 0.12 
W/m K for the sill. Substituting these 
values into the thermal bridging analysis 
demonstrates the influence of adding a 
thermal break at the window anchor and 
corresponding improvement in whole-
wall thermal value (see Chart 4, online).

This single detail improvement results 
in a near doubling of the total wall 
R-value! This is the power of parametric 
thermal bridging analysis.

It is possible to parameterize specific 
elements in this analysis in a computa-
tion design workflow, including materi-
als within the details and the thermal 
modelling process itself. Doing so could 
reduce the time needed for custom mod-
elling, particularly in the early design 
stages when fewer details are available.

The time is right
Low-energy, low-carbon buildings de-
mand thermally efficient building en-
closures. Analyzing these buildings 
using energy modelling tools requires 
accurate metrics for their enclosures’ 
thermal performance.

Performing a parametric analysis of 
thermal bridging conditions allows de-
sign and construction teams to under-
stand the effects of seemingly minor 
details on the overall thermal value. This 

process also helps teams manage critical 
decisions regarding enclosure design, 
adding thermal breaks where needed to 
optimize performance.

As code and local jurisdictions introduce 
requirements for detailed thermal bridging 

analysis, the time is right to incorporate 
this process into more projects.   

VISIT US ONLINE:	Read	more	of	this	cover	story	at	ccemag.com/features/tedi

Scott	 Armstrong	 is	 a	 senior	 façade	 specialist	 with	
WSP	in	Canada.	For	more	information,	contact	him	at	
scott.r.armstrong@wsp.com.

mailto:scott.r.armstrong@wsp.com
http://www.sandc.com/vista21
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T
he City of St. Thomas, 
Ont., retained Entui-
tive as a structural 
engineering consult-
ant, working in part-

nership with BT Engineering 
(BTE), to design a unique bridge for 
Dalewood Road on an affordable 
budget, featuring steel tube stays to 
support the girders, similar in 
concept to extradosed concrete 
bridges. Completed in 2019, the 
$4-million project replaced an ex-
isting modular Bailey bridge that 
was built in 1983 and had fallen into 
poor condition.

Design challenge
The main challenge was how to 
design a distinctive and easy-to-
maintain bridge on a relatively 
small budget. BTE and Entuitive 
held a value engineering and con-
structability workshop during the 
design phase to better understand 
the client’s needs. Such sessions are 
not typical for projects of this small 
scale, but the process proved im-
portant for this project, particular-
ly in learning about expectations 
concerning adjacent recreational 
lands, the Kettle Creek watercourse 
and the surrounding conservation 
area.

The design team involved the 

city, the Kettle Creek Conservation 
Authority (KCCA), Robert Davies 
of Montgomery Sisam Architects 
and constructability experts in 
brainstorming ideas to meet the 
project’s functional requirements, 
constructability constraints and 
context-sensitive design opportun-
ities. A second workshop was held 
post-tender with the successful 
contractor, McLean Taylor, to make 
additional changes that reduced 
construction costs while preserv-
ing the desired esthetic.

The resulting structural system 
enabled a visually interesting 
bridge as low to the water as pos-
sible. The design offered a strong 
separation between pedestrians 
and vehicular traffic, appropriate 
for a bridge that serves both as a 
vehicle transportation link to the 
city and a bridge for a major natur-
al park for the city.

The 50-m long bridge consists of 
two 25-m spans and a central pier. 
Its total width of 11.85 m accommo-
dates two lanes of traffic and a 
3.35-m wide multi-use path.

The superstructure features two 
steel box girders and a composite 
concrete deck. Unlike typical 
U-shaped steel box girders, the 
Dalewood Bridge’s girders were 
designed with full-width top flan-
ges to increase their slenderness 
and stiffness, an innovation that 
allowed them to be erected without 
falsework or bracing, thereby re-
ducing the project’s cost and en-
vironmental impact.

The design is also innovative in 
its use of steel tube stays to support 
the girders, similar to the design of 
extradosed concrete bridges. The 

TRANSPORTATION

stays were erected after the girders 
and before casting the deck. The 
deck weight sufficiently tensioned 
the stays, such that they would not 
experience compression under 
combined dead and live loads. This 
innovation precluded a deliberate 
tensioning procedure, which would 
have added cost and complexity. 
Finally, using integral abutments 
resulted in a jointless bridge with-
out permanent bearings.

Complexity in construction
Construction was complicated by 
poor ground conditions and vari-
able water depth. The solution was 
to create a circular cofferdam that 
could be installed with the same 
equipment that would be used to 
install the piles. The cofferdam 
could be sealed with a tremie plug 
anchored to the piles, thereby al-
lowing the rest of the pier founda-
tion to be constructed in the dry.

The south abutment also had to 
span over a previous bridge founda-
tion that would have been prohibi-
tively costly to remove. The abut-
ment acted as a deep beam that 
allowed piles to be driven outboard 
of the obstructing previous abut-
ment.

The solutions to both these prob-
lems were resolved through a de-
sign optimization process, but the 
first challenge was constructing an 
‘extradosed steel bridge’ with no 
known comparable design. Tech-
nical design was carried out using 
a time-dependent staged construc-
tion analysis, with careful consider-
ation of the construction sequence 
and service life but using conven-
tional analysis tools. Reviews were 

Designing the 
Dalewood Bridge
There was no known 
point of comparison. 

By Stephen Brown 
and Andrew Lehan
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undertaken using alternate meth-
ods and hand calculations to dem-
onstrate the design would be safe, 
durable and functional as both a 
pedestrian and a vehicle bridge.

Social, economic and environ-
mental benefits
As a signature bridge, the project 
was tasked with providing a mem-
orable access point to the city and 
complementing the existing natur-
al park setting. It was designed to 
suit the site and its surroundings, 
with interesting approaches to the 
structure and views of a reservoir. 
By making the park a more access-
ible place, the bridge can help in-

voke pride in the community and 
enhance local life. 

The bridge was constructed on 
an improved horizontal and verti-
cal road alignment, but included 
traffic calming by narrowing the 
lane widths. A reduction in speed 
was consistent with the recreation-
al setting of the project.

The design was also efficient 
from a cost perspective, enabling 
the city to stay on budget. The steel 
pier cap was integrated with the 
superstructure, eliminating the 
pier diaphragm and bearings and 
avoiding a grade raise on the ap-
proaches, owing to a shallower 
superstructure. As the bridge does 
not have any permanent bearings, 
it will not require bearing replace-
ment in the future. The design’s 
lack of joints will also reduce future 
rehabilitation needs, ultimately 
reducing the project’s life-cycle 
environmental footprint.

A competing concrete bridge 
design would have required a grade 
raise with additional cost and re-
sulted in a negative impact on the 
park, as it would have required 
prestressed concrete girders much 

deeper than the shallow steel box 
girders of the selected design. It 
also would have been heavier, ne-
cessitating more expensive founda-
tions.

The general contractor and the 
steel fabricator/erector were both 
locally based, providing jobs and 
economic stimulus within south-
western Ontario.

There were environmental chal-
lenges to building the bridge in a 
natural area. Wildlife concerns in-
cluded the local fish habitat and 
upstream earth embankments that 
are part of the Kettle Creek dam. 
The project plan included the re-
construction and stabilization of 
these embankments, the creation 
of new fish habitat to compensate 
fisheries for new road embank-
ments and the construction of a 
new parking lot and canoe launch 
to tie in with the sidewalk and 
multi-use pathway crossing over 
the bridge. 
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lehan@entuitive.com.
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F
or the last 75 
years, Morrison 
Hershfield and 
Associated En-
gineering have 
participated in 
tens of thousands 

of projects nationwide and worked 
to ensure the quality, reliability and 
safety of Canada’s infrastructure. 
They are proud of their successes 
and the contributions they’ve made 
to improving the quality of life in 
communities across the country, 
while navigating economic down-
turns, upturns and periods of 
growth.

Although they are competitors by 
nature, their similar corporate cul-
tures and ownership models have 
led the two firms to partner on many 
projects over the years, from Toron-
to’s Basement Flooding Protection 
Program to Alberta’s South Edmon-
ton Hospital, Smith Crossing Pedes-
trian Bridge and Highway 63-12.

Both firms credit strategic and 
sustainable growth strategies, a 
focus on continuous improvement, 

a steady emphasis on relation-
ship-building and a commitment to 
employee ownership for their lon-
gevity. They have thrived by devel-
oping and maintaining meaningful, 
long-standing relationships with 
clients, peers and employees.

From humble beginnings
In Toronto in 1946, Carson Morri-
son, Charlie Hershfield, Joe Millman 
and Mark Huggins formed a part-
nership to offer civil, structural and 
mechanical engineering services. 
Today, that firm is known as Morri-
son Hershfield.

That same year, Herb Ripley, 
Norm Lawrence and Al Rowand 
formed Associated Engineering 
Services in Edmonton. The com-
pany initially worked on water and 
sewer assignments for municipal-
ities throughout Alberta.

Now, 75 years later, both firms 
have grown to more than 1,000 
employees and have expanded their 
markets, services and geographic 
reach. Associated Engineering has 
remained wholly Canadian, with 21 
offices across the country, while 
Morrison Hershfield operates 23 of-
fices: 11 in Canada, 11 in the U.S. and 
one in India.

Associated Engineering has ex-
panded its service offerings to in-
clude planning, environmental sci-
ence, landscape architecture, project 
management, climate change adap-
tation and mitigation, community 
resiliency, asset management and 
quality management.

“Since Associated Engineering 
was founded 75 years ago, we have 
risen to many challenges, created 
better communities and achieved 
our collective goals,” says Martin 
Jobke, the firm’s president and 
CEO. “Confidence, resilience and a 
keen eye to the future defined the 
men and women who built the As-
sociated group of companies. Our 
previous strategic plans inspired us 
to reach new heights. We have done 
so, achieving our vision to be a 
leader in our industry.”

Morrison Hershfield has become 
a multidisciplinary firm, involved in 
building, critical facility, environ-
mental, land development, solid 
waste, telecommunications, transit, 
transportation and water projects 
from coast to coast to coast, from 
rehabilitating Toronto’s Gardiner 
Expressway to  engineering and 
managing the fixed wireless portion 
of Alberta’s SuperNet. Current areas 
of specialty include transit mainten-
ance facilities and energy-efficient 
building envelopes.

The ownership advantage
Both firms are 100% employ-
ee-owned. Indeed, they cite the of-
fer of share ownership to employees 
as a key factor in their success, one 
that has helped attract and retain 
talent. Staff is highly involved in 
planning and goal-setting, with a 
focus on creating a common vision 
for the future.

“Our journey as an employ-
ee-owned firm is something we 

Two Canadian 
Firms Celebrate 
75 Years
Associated 
Engineering and 
Morrison Hershfield 
are competitors and 
sometime partners.  
By  Janet Jensen 
and Jimmy Kokaji
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2025
Target year for 

Morrison 
Hershfield's current 

'Ambition' goals.

Both firms  
are 100% 
employee- 
owned.
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take great pride in,” says Anthony 
Karakatsanis, president and CEO of 
Morrison Hershfield. “We are al-
ways looking for opportunities to 
do things better, smarter and more 
efficiently. Some things are out of 
our control, but we can take owner-
ship in fine-tuning the way we do 
business. Engaging our employees 
in continuous improvement initia-
tives, even just incremental chan-
ges, is critical in terms of achieving 
long-term gains. We also have the 

flexibility to make longer-term in-
vestments to create opportunities 
for future generations of the firm. 
Our 2025 Ambition, for example, 
will provide us with a compelling 
journey and create a destination 
that inspires the next generations 
to achieve even greater success.”

The 2025 Ambition goals relate 
to agility, focus, technology, corpor-
ate social responsibility (CSR) and 
culture.

“As an employee-owned firm, 

Morrison 
Hershfield won 
awards for the 
Cloudraker 
Skybridge and 
Raven’s Eye 
Cliffwalk at Whistler 
Blackcomb. 

Associated 
Engineering has 
been honoured as 
one of Canada’s 
best-managed 
companies.

our focus is on long-term decisions, 
rather than reacting to short-term 
quarterly results,” says Jobke. “We 
listen to staff’s ideas and if they 
make sense, we grow in that direc-
tion, which has created opportun-
ities for entrepreneurship, to im-
prove systems and to create 
programs. Key initiatives, such as 
our Carbon Neutral program and 
Climate Change Basic Awareness 
Training, came from our staff and 
their commitment.”
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Following a commitment in 2007, 
the firm achieved carbon-neutral 
status in 2009. The training pro-
gram followed in 2016, showing 
staff how to collaborate with clients 
to develop more sustainable, resili-
ent projects.

A culture for continuous 
improvement
Planning for sustainable growth 
requires detailed road maps for 
success. It also requires the imple-
mentation and continuous 
improvement of processes and 
tools to ensure efficiency, quality 
and exceptional experiences for 
clients and employees alike.

“A strong and ongoing focus on 
improvement helps us maintain and 
increase performance, respond to 
changes in internal or external 
conditions and create new oppor-
tunities,” says Joan Vinci, Morrison 
Hershfield’s corporate quality 
management system (QMS) direc-
tor. “It’s a mindset, an ongoing 
philosophy, that helps us stay ahead 
of the game.”

“We are continuously evolving 
and improving our systems and 
tools, from production and QMSs to 
information management and com-
munications,” says Lance Kubrak, 
Associated Engineering’s chief 
operating officer (COO). “Our goal 
is to continually improve project 
delivery and our clients’ experience.”

Both firms pay particular atten-
tion to where they invest time, how 
they improve success rates and 
where they can find efficiencies to 
deliver higher levels of growth with 
lower costs. Morrison Hershfield’s 
ISO 9001:2015-certified QMS, for 
example, was put in place to help 
identify new opportunities, manage 
and mitigate risks and provide 

guidelines that reduce ambiguity. 
This way, there is a constant drive 
for improvement at all levels.

Project delivery is core to the 
success of consulting engineering 
firms. Continuously finding oppor-
tunities for greater efficiency of 
project management processes, 
technology and training is simply 
good business—and having staff in-
volved in identifying incremental 
improvements leads to a greater 
sense of ownership, increased pro-
ductivity and a common drive to 
succeed. Finding the right blend of 
delivery systems that improve the 
client experience and that are faster 
and easier for employees to execute 
is a win-win-win for clients, employ-
ees and the firm.

Investing in people
Both privately held firms invest 

heavily in their staff through profes-
sional development, training, 
awards and community and industry 
involvement.

Facilitating continuous learning 
and personal and professional de-
velopment are key elements of their 
corporate culture. Individuals at all 
levels are given the opportunity to 
enhance their skills and competen-
cies and contribute ideas and efforts 
toward enhancing value in the eyes 
of clients, their fellow employees 
and stakeholders.

Shaping the next 75 years
As the world goes through import-
ant changes, Associated Engineering 
and Morrison Hershfield have 
worked to be future-ready, with 
thoughtful strategies in place to help 
them remain focused during times 
of uncertainty and new opportunity.

Both firms are committed to re-
maining employee-owned. Creating 
opportunities for staff to grow and 
build their professional careers will 
produce forward-looking, proactive 
and creative people who are influen-
tial in their professional fields and in 
society in general. They are not only 
creating a legacy in their firms, but 
also in the communities where they 
work and live.

“While our company has changed 
a lot over the years, one thing re-
mains constant: the heart and dedi-
cation of the people who make up 
our organization,” says Jobke. “We 
are excited to commemorate our 
anniversary.”

“We look forward with optimism, 
confidence and determination to 
meet the challenges of the future 
and realize the possibilities that lay 
ahead,” says Karakatsanis.    

MILESTONES

Martin Jobke is 
president and CEO 
of Associated 
Engineering. 

"Our goal is to continually improve 
project delivery and our clients’  
experience." - Lance Kubrak

Anthony 
Karakatsanis is 
president and CEO 
of Morrison 
Hershfield. 

Janet	Jensen	is	corporate	communications	
co-ordinator	 for	 Morrison	 Hershfield	 and	
Jimmy	Kokaji	is	a	senior	marketing	speicalist	
for	Associated	Engineering.	For	more	infor-
mation,	contact	them	at	jjensen@morrison-
hershfield.com	 and	 kokajij@ae.ca,	 re-
spectively.

mailto:jjensen@morrisonhershfield.com
mailto:kokajij@ae.ca


A Permit to PrActice is Now  
required for eNGiNeeriNG firms 

Under BC’s new Professional Governance Act, organizations that engage in the practice of professional  
engineering or professional geoscience in BC must register for a Permit to Practice by September 30, 2021.

A Permit to Practice grants organizations the legal authority to practice in BC.

HOW TO REGISTER

           1.   Provide business and contact information and pay fees to receive your Permit to Practice. 
2.   Complete training and documentation requirements within 12 months.   

Visit egbc.ca/firms to register today.

WHO’S INCLUDED? 

All organizations in the public and private sector that engage in engineering or geoscience as part  
of their operations, even if these services are only provided internally. This includes:

                  • Consulting firms      • Local government      • Manufacturers      • Sole practitioners 

Not sure if your firm qualifies? Find out at egbc.ca/assessment-tool. 

RoF Ad 4_REVISED_CanConsultEng Mag_Final.indd   1 2021-07-13   2:57 PM

http://www.egbc.ca/firms


P
H

O
T

O
:	N

A
M

E
	T

K
H

E
R

IO
U

S

22	 CANADIAN	CONSULTING ENGINEER July/August	202122	 CANADIAN	CONSULTING ENGINEER July/August	2021

WASTEWATER TREATMENT

W
hen the 
Trail 
Times re-
ported 
last year 
that the 

village of Montrose, B.C., had suc-
cessfully applied for Infrastructure 
Canada Grant Program funding for 
upgrades to its 56-year-old wastew-
ater treatment plant, the local 
newspaper did not happen to men-
tion the plant’s original aeration 
technology—installed by Lakeside 
Equipment in 1963—was still in 
operation. Indeed, it is very probably 
the longest-lasting engineering of its 
type to remain in working order 
anywhere in Canada and even North 
America, if not the world.

It takes a village
It was even further back, in 1942, 
that Leon Simmons had the idea of 
developing what was then known as 
Woods Flats—an area of about 220 
acres—into a retirement village for 
workers from the nearby Cominco 
(now Teck) smelter.

Woods Flats was incorporated as 
a village in 1956 and, consistent 
with historic connections between 
Canada and Scotland, was renamed 
after the Scottish coastal town of 

Montrose, razed to the ground by 
the Danes in the 10th century.

In the late 1950s and early ‘60s, 
raw drinking water in Montrose 
came from a well drilled near the 
mouth of the Columbia River, into 
which Beaver Valley Creek flows. 
One determined local campaigned 
for a water treatment facility. At 
first, his concerns fell on deaf ears, 
but he formed a committee, then 
ran for council and eventually be-
came mayor, during which time he 
successfully secured a grant for 
Montrose to have not only its fresh 
water treated, but also a sewer 
system.

The man behind this campaign, 
along with the introduction of 

Lakeside’s oxidation ditches in 
1963, was Martin Walsh. Today, 
nearly 60 years later, his son Mike 
is mayor of Montrose, overseeing 
the wastewater treatment plant 
upgrade.

“At the time, the installation was 
state-of-the-art,” he says. “We are 
going ahead with an upgrade, but 
the Lakeside equipment is amazing 
for how old it is and still working 
fine after all these years. My father 
pushed very hard for Montrose to 
have efficient and long-lasting 
treatment systems. Together with 
his colleagues, they certainly chose 
wisely.”

The plant featured a racetrack 
installation, now known as the 

A plant upgrade 
reminds the village of 
Montrose, B.C., how 
long its original 
technology has 
lasted. 
By  Chris French

Recordbreaking 
Aeration
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Martin 
Walsh,  
who first 
campaigned 
for a water 
treatment 
facility, later 
became 
mayor. 
Today, his 
son Mike 
holds that 
same 
position.
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Lakeside closed loop reactor (CLR) 
process.

“When the racetrack was in-
stalled, it was small, of course, for 
our small village,” says Walsh, “but 
even then, it was designed with 
room for expansion, which we took 
advantage of in 1980. We’ve had no 
major problems at all. It has just 
kept on working away.”

“This installation has been in 
operation much longer than most 
aeration companies have been in 
business!” says Warren Kerstein, 
vice-president (VP) of Lakeside. “It 
was our first oxidation ditch instal-
lation and, remarkably, it still has 
the original rotor aerators in use.”

Regional support is provided by 
Promag Enviro, Lakeside’s repre-
sentative in Burnaby, B.C.

A common option
The racetrack design with common 
wall construction has proved an 
economical option for most waste-
water treatment plants. Over time, 
reactors have been developed in 
several shapes, including the folded 
U, concentric multi-channel and, 
for small plants, a round packaged 
design with an internal final clari-
fier that reduces construction and 
equipment costs.

The CLR process features one or 
more reactors with a single feed 
point for raw wastewater and re-
turn sludge. Montrose’s simple 
racetrack configuration provides a 
straight-line flow pattern for waste-
water between the headworks and 
the final clarifiers.

At the core of the CLR process is 
the horizontal magna rotor aerator, 
which sustains a high population of 
micro-organisms in the reactor to 
provide simple process control. 
The rotor provides precise oxygen 
input into the biological process 
through adjustment of its immer-
sion, by raising or lowering the 
level control weir and adjusting the 
rotational speed.

As the rotor provides oxygen to 
the biological mass, it mixes the 
micro-organisms uniformly and 
adds mixing velocity to the channel 
to prevent solids from settling. Its 
blades are die-formed 10-gauge 
AISI Type 304 stainless steel for 
stiffness and rigidity. They can 
handle a 250-lb impact load with-
out deformation.

The CLR process has become 
known for stable operation over a 
wide range of influent flows and 
organic loadings. Even in cold 
weather conditions, when 
micro-organism activity decreases, 
the process can operate efficiently 
without special attention. The 
technology is designed to minimize 
the time and effort needed to con-
trol or adjust the system.

Time for an update
Since Montrose’s inaugural instal-

lation in 1963, more than 2,000 
Lakeside systems of the same type 
have been introduced to other 
wastewater treatment plants across 
Canada and the U.S. Many of them, 
too, are still going strong.

“Our products are low-mainten-
ance, but it is still a massive credit 
to the operators at Montrose that 
they clearly take very good care of 
their equipment,” says Kerstein.

Nevertheless, it is finally time for 
an update.

“Since 1963, when my father 
helped introduce our treatment 
plant, the number of homes in 
Montrose has almost doubled from 
250 to 430, so we’ve had to reinvest,” 
says Walsh. “We have had great 
service from Lakeside and are 
pleased to be the owners of the 
longest-serving oxidation ditches, 
but we can’t expect the equipment 
to last forever.”

The plant upgrades are currently 
underway and should be completed 
by this fall.

“Winning a joint federal and 
provincial grant through the In-
vesting in Canada infrastructure 
plan and New Building Canada 
Fund to upgrade our water and 
wastewater treatment was great 
news for our village,” says Walsh. “It 
was also welcome news for our 
operators, because much of the 
treatment plant operation has been 
a hands-on job, including the 
manual cleaning of screens, which 
isn’t the most pleasant!”  

Chris	French	provides	public	relations	(PR)	for	
Lakeside	Equipment.	For	more	information,	
visit	www.lakeside-equipment.com.

Top: The 
equipment installed 
in 1963 is still going 
strong.

Bottom: Mike Walsh 
(left), the current 
mayor of Montrose, 
is helping oversee 
an upgrade with 
treatment plant 
operator Greg 
Parker (right).

The racetrack  
configuration provides a 
straight-line flow pattern 
for wastewater between 
the headworks and the 
final clarifiers.

http://www.lakeside-equipment.com
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Legal

By Michael Arbutina and Catherine Phelps
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T
he construction lien is 
a powerful remedy in 
the nature of a charge 
against an interest in 
lands and premises to 

secure a preference of payment for 
services or materials supplied for 
an improvement. It ensures con-
tractors and other professionals 
enjoy protection of payment for 
their contributions to a project.

The rules surrounding such liens 
are governed by the Construction 
Act, R.S.O. 1990, c C.30. The avail-
ability of the lien remedy is typical-
ly straightforward in cases where a 
contractor supplies materials or 
services at the construction site 
itself. However, other situations 
call into question the scope of lien 
rights under the Act.

If a home is built off-site in a 
modular prefabrication factory, for 
example, and subsequently in-
stalled at a construction site, do the 
contractors who worked on it 
enjoy lien rights in the land where 
the home is ultimately located? Do 
lien rights exist with respect to 
other modular structures, such as 
portable classrooms for schools?

As with all construction law 
matters, case law suggests the an-
swer in any particular case will be 
both highly fact-driven and highly 
context-dependent.

Three examples
In Hank’s Plumbing and Gas Fitting 
Ltd. v Stanhope Construction Ltd., 
the Alberta District Court con-

sidered—in 1978, for what appears 
to have been the first time—the 
availability of lien rights in relation 
to prefabricated modular struc-
tures.

In this case, the plaintiff per-
formed work on modular homes 
that were constructed at the de-
fendant’s factory. The homes were 
virtually finished in the factory, left 
the factory in two pieces and were 
assembled at their ultimate destin-
ation. The plaintiff only performed 
work on the homes in the factory.

The court held the plaintiff’s 
services were not lienable, as the 
homes had “all the attributes of a 
chattel.” Key to the court’s conclu-
sion was the fact the owner of the 

homes could direct where the 
home would be installed. In other 
words, the homes had no connec-
tion to specific land and could be 
moved around at the direction of 
the owner.

Two years later, the Alberta 
Court of Queen’s Bench reached 
the opposite result in Aspen Lumber 
Co. v Depner. In this case, a con-
tractor supplied lumber that was 
used to make pre-fabricated con-
dominium sections (i.e. framing). 
The contractor cut the lumber at 
its own factory, while the building 
of the sections was completed at 
another factory.

The court held the contractor 
was entitled to a lien, notwith-
standing the facts the contractor 
supplied services off-site and the 
framing was constructed off-site. 
The court distinguished the facts 
from the earlier Hank’s Plumbing 

Are Prefabricated Modular Buildings 
Lienable?

True chattels are not 
affixed to specific lands.

1978
The availability of 

lien rights for 
prefabricated 

modular structures 
is first considered 

by the courts.

Michael Arbutina is a partner and Catherine Phelps is 
an associate at Miller Thomson, based in Vaughan, Ont. 
For more information, contact them at marbutina@
millerthomson.com and cphelps@millerthomson.com.

The vagaries of  
off-site construction 
are open to legal 
interpretation.
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Tetra Tech Welcomes 
Grant Hallam as Vice President 
of Municipal Infrastructure

Grant Hallam, P.Eng.
Calgary, Alberta

Grant brings over 30 years of municipal 
engineering project expertise to Tetra Tech’s 
growing team.  Grant will lead Tetra Tech’s 
Municipal Infrastructure business group in 
western Canada. Tetra Tech is excited to 
introduce Grant to our valued clients  
as we grow our engineering services 
to design and build world-class 
municipal infrastructure.   
Grant’s extensive expertise, project 
leadership and attentive client care 
support Tetra Tech’s approach to 
deliver technical excellence and 
unsurpassed client satisfaction.   
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case on the basis that (a) 
Hank’s Plumbing dealt with 
true chattels that were not af-
fixed to the land, while (b) in 
this case, the prefabricated 
sections were manufactured 
with the specific land in mind.

Finally, in Inseco Ltd. (Trust-
ee of), Re, a 1986 decision by 
the Ontario Supreme Court’s 
bankruptcy division held a 
contractor who assembled 
portable school buildings had 
no lien rights. In this case, the 
portables were delivered to 
the site completely finished 
and then installed on cement 
blocks. The court observed 
the portables were self-con-
tained units that could be 
moved from place to place, 
like a trailer or mobile home, 
and in this regard they resem-
bled chattels more than any-
thing else. Further, the school 
portables were not manufac-
tured for a specific site and 
could be installed at any 
school at the direction of the 
school board.

Applying the nexus test
As these cases illustrate, the 
availability of lien rights in the 
context of prefabricated mod-

ular structures depends, in 
large part, on whether there is 
a connection to specific land.

If a structure is manufac-
tured with no particular end 
destination in mind, it is 
considered a chattel that can 
be moved around at will. 
However, lien rights may exist 
where the structure is manu-
factured for specific land or in 
respect of a specific construc-
tion project.

The cases that have con-
sidered this issue are some-
what dated. A more modern 
‘nexus test’ is now used to 
determine whether the sup-
ply of services or materials is 
lienable.

Pursuant to the nexus test, 
the supply of services or ma-
terials will give rise to lien 
rights where the construction 
parties and, particularly, the 
owner consider the subject 
services or materials neces-
sary for the completion of the 
project, as well as where the 
services or materials benefit 
the majority of the contractors 
and subcontractors.

In applying this test in the 
context of prefabricated mod-
ular structures, it is clear, so 

long as there is a sufficient 
nexus between the contract-
or’s contribution and the pro-
ject itself, the fact the services 
or materials are supplied off-
site and in relation to a pre-
fabricated structure will ul-
timately be a red herring. In 
the above-noted cases, the 
courts appeared to arrive at 
the correct results by focusing 
on the degree of connection 
between the contractor’s work 
and the lands in question.

Considering the context
Indeed, as all of the above 
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Portable classrooms are a common example of modular prefabrication.

makes clear, the availability of 
lien rights under the act is 
highly context-dependent. No 
two cases are alike and the 
specific facts of the case must 
be leveraged one way or an-
other to prove or disprove the 
existence of lien rights.

Given the complex and 
technical nature of this area of 
law, consulting engineers and 
contractors are encouraged to 
seek legal counsel to under-
stand the nature and scope of 
lien rights available to them. 
Moreover, the timelines for 
preserving and perfecting 
construction liens under the 
act are strict and show no 
mercy, requiring great caution 
and care.   

Lien rights depend on 
the specific facts of 
each case.

http://www.tetratech.com/canada
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T
oday’s rapidly 
changing 
business en-
vironment 
calls  into 
question the 

effectiveness of the traditional 
command-and-control 
management structure, a ves-
tige of the Industrial Age that 
focuses on a strict hierarchy of 
concentrated decision-mak-
ing and interactions, with 
tightly controlled access to 
information.

In the Information Age, a 
more agile management struc-
ture is becoming more com-
mon. So-called ‘edge organiz-
ations’ are structured to 
empower employees who 
operate at their edges, i.e. 
where they directly interface 
with clients and the external 
world. They need to be espe-
cially adaptable to dynamic 
situations.

The sweet spot
How near to the edge an or-
ganization is operating can be 
assessed in terms of the fol-
lowing three attributes:
• Allocation of decision 

rights: The freedom and 
authority to make decisions 
at all levels.

• Patterns of interaction: The 
freedom to interact with 
whoever in the organiza-
tion.

• Distribution of informa-
tion: The free flow of infor-
mation to those that need it.

Being at the edge requires the 
empowerment of uncon-
strained employees. For most 
companies, the preference is 
to operate in a ‘sweet spot’ for 
each of the three afore-
mentioned dimensions, one 
that is compatible with the 
company’s business, organiza-
tional culture and risk 
management policy.

The unconstrained alloca-
tion of decision rights, for ex-
ample, represents chaos and 
risk. In any company, there 
needs to be clarity in the deci-
sion-making process and in 
each individual’s appropriate 
level of responsibility. Patterns 
of interaction, meanwhile, 
represent a spectrum from 
‘everyone is in it for them-
selves’ to ‘we are all in this 
together,’ but the aim is a col-
legial atmosphere where em-
ployees will share ideas, ap-
proaches and decisions freely. 
Finally, transparency regard-
ing access to information can 

do much good, but some de-
tails need to be kept ‘confiden-
tial,’ with limited circulation, 
given the need to respect pri-
vacy and security.

The ‘sweet spot’ for a know-
ledge-based consulting engin-
eering firm is likely different 
to that of, say, a traditional 
manufacturer.

A real-world assessment
An edge organization assess-
ment was undertaken for an 
employee-owned international 
consulting engineering firm, a 
couple of years after it had ex-
perienced a decade of strong 
growth and organizational 
change. The assessment saw 16 
senior practitioners partici-
pate, rating the firm on each of 
the three edge organization 
dimensions with a numerical 
score from 1 (tightly con-
strained/controlled) to 5 (un-
constrained/uncontrolled). 

They also rated the company 
at four levels: (a) overall organ-
ization, (b) national/regional 
corporate, (c) local corporate 
and (d) project. Their scores for 
each of these four levels were 
then averaged for each of the 
three dimensions (see Table 1 
on page 27).

The scores help indicate 

BUSINESS
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By Bryan Leach, P.Eng.

How Close to 
the Edge is Your 
Company?

the extent (a) to which the 
company has developed into 
an edge organization and (b) 
to which employees feel em-
powered. Noticeably, they 
increase moving from the 
higher corporate level to the 
lower project level, in all 
three dimensions. This is to 
be expected in a project-driv-
en work environment where 
senior members interface 
with clients and therefore 
need to be empowered to 
execute work effectively.

The lowest scores, for the 
allocation of decision rights at 
the higher and local corporate 
levels, may reflect a move to-
ward centralizing certain deci-
sion-making rights to better 
manage risk as the company 
grew. Overall, the participants 
considered the company to be 
a moderate to strong edge or-
ganization—and their com-
ments tell a more complete 
story than the average scores:

“In terms of the organiza-
tion overall, I am talking about 
the decision-making rights 
given to junior through inter-
mediate to senior staff, who 
have the skills and experience 
to make decisions and provide 
opinions commensurate with 
their level and know when 
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Members  
of your 
team who  
interface 
with clients 
need to feel 
empowered.
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they should/are expected to consult 
with others before making certain 
decisions. This freedom to decide 
should not be confused with the 
implementation of certain process-
es and tools and the request/expect-
ation that staff at all levels will use 
them and follow procedures; these 
are intended to bring some con-
sistency to how we do our work as 
a global company with global cli-
ents, manage our risk and facilitate 
global collaboration.”

“Although the company actively 
advocates and encourages all em-
ployees to directly interact with 
anyone in the organization, the 
individual employee may be hesi-
tant to do so because of perceived 

hierarchical expectations in a pro-
fessional firm, especially as the 
firm grows substantially. It may be 
viewed that senior management 
does not have the time for inter-
actions at all levels. Following a 
chain (hierarchy) of command may 
be expected (i.e. not prudent to do 
an ‘end run’ around one’s immedi-
ate supervisor unless prior attempts 
to resolve an issue with the super-
visor have not been successful).”

“Although at times it can appear 
that information is more tightly 
controlled at the organization and 
higher corporate levels, there have 
been marked improvements in the 
dissemination of information and 
efforts to improve transparency 
through more effective and direct 
communication. Sometimes, the 
pace of our growth results in quick 
adoption of processes (sometimes 
poorly tested) or less timely com-
munication. The intent is genuine.”

The participants also indicated if 
they thought the performance of 
the company over the past year had 
improved (assigned a value of +1), 
deteriorated (assigned a value of -1) 
or remained unchanged (assigned 
a value of 0), with respect to each 
of the three dimensions, at each of 
the four organizational levels. At 
the participant level, the perform-

ance values for the four organiza-
tional levels of each dimension 
were totalled and normalized by 
dividing by four (i.e. the number of 
aspects rated) to provide a partici-
pant performance rating for each 
dimension.

The participants’ scores and 
performance ratings for each di-
mension were then presented 
graphically (see Figure 1 on page 
28). Each participant’s overall as-
sessment of the company’s status as 
an edge organization was deter-
mined by combining and averaging 
their scores and performance rat-
ings for all three dimensions at all 
four organizational levels.

The range in the data presented 
in Figure 1 reflects the diversity of 
the experiences and roles of the 
participants. The four of them who 
considered the performance of the 
company to be deteriorating, for 
example, were generally long-serv-
ing individuals who joined the or-
ganization when it was much 
smaller, with a culture of local de-
cision-making, open and broad 
distribution of information and 
interactions with colleagues. Some 
of them had held senior manage-
ment positions in the past, but were 
now in technical roles, so they may 
have sensed their decision-making 

Table 1: Average Scores for the Three Dimensions and the Four Organizational Levels

ORGANIZATIONAL 
LEVEL

Organization	Overall

Higher	Corporate

Local	Corporate

Project	Execution

Dimension	Average

ALLOCATION OF 
DECISION RIGHTS 

3.05

2.84

3.31	

4.31

3.38

PATTERNS OF 
INTERACTION

4.09

3.56

4.13

4.31

4.02

DISTRIBUTION OF 
INFORMATION

3.72

3.44

3.81

4.31

3.82

ORGANIZATION 
OVERALL

3.62

3.28

3.75

4.31

3.74

EDGE DIMENSIONS

Note: Company’s overall score (all three dimensions and all four organizational levels) is 3.74.
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ability, access to information and 
ability to interact with colleagues 
had become limited as the company 
had grown and centralized its 
management functions as part of 
its risk management strategy.

In contrast, the eight participants 
who considered the company to be 
improving its performance had been 
there for a shorter period. They were 
project-focused, with limited cor-
porate management experience. 
Rather than feeling disenfranchised, 
they perceived the organization as 
trying to rationalize decision-mak-

ing processes, encourage inter-
actions and improve the distribution 
of information.

Two respondents scored the or-
ganization at 3 or less, suggesting a 
50% or less feeling of empower-
ment, and considered its perform-
ance to be unchanged overall. These 
two were technical specialists who 
tend to function as sole practition-
ers. Consequently, their responses 
may have reflected a sense of isola-
tion from and/or frustration with 
the broader functioning and de-
velopment of the company.

The path of growth
As a consulting engineering firm 
grows, it tends to evolve from a 
small collective of senior practi-
tioners at the edge to a more cen-
tralized form of management with 
standardized policies and proced-
ures.

This evolution can result in a 
cultural change, with senior practi-
tioners feeling a sense of disenfran-
chisement and being pulled back 
from the edge, as limitations are 
placed on the allocation of decision 
rights, patterns of interaction and 
distribution of information.

In the sample edge organization 
assessment presented here, the 
subject company’s ‘sweet spot’ 
represents moderate to strong em-
ployee empowerment, but with 
limited decision rights at the higher 
and local corporate levels. The as-
sessment may help managers 
understand how the company is 
perceived by different generations 
of employees, with different histor-
ies, as the company continues to 
grow.  

Bryan	Leach	is	a	retired	Calgary-based	engin-
eer	who	has	been	designated	P.Eng.	in	Alberta	
and	 C.Eng.	 in	 the	 U.K.	 and	 now	 focuses	 on	
helping	 organizations	 learn.	 He	 can	 be	
reached	at	bryleach@telusplanet.net.

BUSINESS

Figure 1: Summary of the Company’s Overall Edge  
Organization Assessment

There 
needs to be 
clarity in 
the decision 
making 
process.
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concrete	failure	or	water	ingress	

into	wastewater	systems?	

Denso’s	12”	LT	tape	has	been	
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The Reliable Controls® MACH-ProViewTM 
LCD is a powerful BACnet Building Controller 
(B-BC) and BACnet Operator Display (B-OD) 
which provides a fully customizable, high-
resolution graphical user interface called 
EQUIPMENTview. This freely programmable, 
touch-screen controller also features six 
universal inputs and outputs and communicates 
on industry standard topologies such as 
Ethernet, Power over Ethernet, Wi-Fi and EIA-
485, using BACnet and Modbus protocols. In 
addition to temperature, the MACH-ProView 
LCD supports occupancy, humidity, CO2 and 
VOC sensing.
reliablecontrols.com/MPV-L 
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CORPORATION
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Electric	Water	Heaters	-	powered	by		
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With	minimal	pressure	drops,	additional	booster	tanks	are	not	needed.			

Learn	more	at	www.laars.com

Securing Data  
Centers 

CHAMPION FIBERGLASS

Throughout the PVC Shortage Trust us 

for electrical conduit straights for safe, 

secure data center design. Our elbows 

and straights are available with shorter 

lead times and competitive pricing.  

www.championfiberglass.com

CCE_LitReview_Bradford White_JulyAug21_MLD.indd   1CCE_LitReview_Bradford White_JulyAug21_MLD.indd   1 2021-08-11   2:36 PM2021-08-11   2:36 PM

Save Space with 
S&C’s Vista® 
Underground 
Distribution 
Switchgear
S&C ELECTRIC COMPANY

S&C’s Vista® Underground 

Distribu-tion Switchgear offers 

space savings of up to 78% compared to conven-tional switchgear 

(dependent on equipment ratings and application) and allows for more 

versatile placement, making it ideal for indoor electrical room retrofits. 

Vista switchgear’s compact footprint and customizable configuration 

allows it to be easily transported and installed into tight spaces, such as 

service elevators and doorways.  Learn more at: www.sandc.com/vista21

Canadian 
Consulting 
Engineer 2021 
media kit
Canadian	Consulting	Engineer	

magazine	provides	high	quality	

editorial	coverage	of	the	most	

pertinent	and	timely	issues	that	affect	engineers	across	Canada.	The	

magazine	reaches	the	consulting	engineers	who	make	the	critical	

decisions	on	building	and	construction	projects.	This	is	exactly	the	

audience	you	need	to	reach.	Advertise	your	product	or	service	with	us.	

Be	seen	and	be	specified!	 To order your 2021 media kit contact:

Maureen Levy (416) 510-5111, email: mlevy@ccemag.com or  

visit www.canadianconsultingengineer.com

CCE_SCElecLIT_MayJune21.indd   1

CHAMPION FIBERGLASS CONDUIT 

LIGHTWEIGHT. 
STRONG. PROTECTIVE.
OUR ELBOWS AND STRAIGHTS ARE 
AVAILABLE WITH SHORTER LEAD TIMES 
AND LOWER PRICES.

championfiberglass.com

2021-08-11   
10:31 AM2021-08-11   10:31 A

mailto:sales@densona-ca.com
http://www.densona.com
http://www.reliablecontrols.com/MPV-L
http://www.championfiberglass.com
http://www.laars.com
http://www.sandc.com/vista21
mailto:mlevy@ccemag.com
http://www.canadianconsultingengineer.com


30	 CANADIAN	CONSULTING ENGINEER July/August	202130	 CANADIAN	CONSULTING ENGINEER July/August	202130	 CANADIAN	CONSULTING ENGINEER July/August	2021

U
niversity of Toronto 
(U of T) chemical 
engineering profes-
sor Howard D. 
Goodfellow, who 

began his career with Hatch and 
later worked with Stantec and 
Tenova Goodfellow, saw his Indus-
trial Ventilation Design Guidebook, 
Volume 2: Engineering Design and 
Applications published this June. 
His other big project this summer 
was the 13th International Industrial 
Ventilation Conference for Con-
taminant Control; it was scheduled 
for this August, but due to 
COVID-19, it has been pushed back 
to next June, when it will lead into 
ASHRAE’s Annual Conference at 
the Sheraton Centre Toronto Hotel.

Tell us about the roots of  
the industrial ventilation 
conference.
Back in the 1980s, we didn’t have all 
the modern communication tools 
we have today. It was basically let-
ters going back and forth. I had an 
opportunity to visit some key places 
of research in Europe. I was sur-
prised to learn they were not aware 
of work going on in Japan or North 
America. So, we came up with the 
idea to hold an international confer-
ence to bring these researchers 
together to meet face-to-face.

We convinced U of T and the 
Occupational Hygiene Association 
of Ontario (OHAO) to host the 
conference in 1985. It was at the 
Royal York Hotel and we had more 
than 400 attendees. We thought of 
it as a one-off, but three years later, 
the British Occupational Hygiene 
Society (BOHS) sponsored a second 
conference in England, which more 
researchers from Europe were able 
to attend.

The next one was in Cincinnati, 
Ohio. We got into this pattern of 

alternating between North America 
and Europe until 2015, when the 
conference was held in Shanghai, 
China.

How has your book evolved 
over that time?
The Industrial Ventilation Design 
Guidebook was first published in 
2001, but now I’d say it really is 
global, with contributions from 
partners in Europe, Asia and North 
America.

Back in 2001, the leading research 
was in Europe and the focus was on 
improving efficiency. They had very 
high energy costs, so they had decid-
ed to improve the performance of 
ventilation systems in industrial 
plants with smaller fans for smaller 
capital and operating costs.

The guidebook was the first to 
develop a ‘link,’ showing how you 
can have an energy-efficient venti-
lation system and also improve the 
workplace environment in terms of 
safety and health. There was real 
data from plants that we could re-
late to actual ventilation and find 
the right balance. We defined the 
most important design parameters.

COVID-19 not only delayed 
your conference, but also put 
ventilation on everyone’s 
minds. What does it mean for 
industrial facilities?
It really is an airborne issue. And it’s 
the same issue whether in your 
home, a commercial building, a 
hospital or a mall. For many years, 
there were silos of people working 
just on the commercial side who did 
not know what was happening on 
the industrial side. We need to 
transfer technologies developed in 
one area to researchers working in 
another. COVID-19 has brought 
that need to the forefront.

In Canada, given our climates, 

you have to be very cre-
ative to find a way to 
bring in 100% fresh air 
in an energy-efficient 
way. And the industrial 
environment is probably 
the most complex to 
deal with. We have to 
embrace disruptive 
technology to make 
better ventilation sys-
tems. Many industrial 
facilities have over-
designed systems. We 

need to collect data, set targets and 
know how to optimize them.

These systems are typically 
changed once in the spring and 
once in the fall, but you can certain-
ly get winter weather in the spring! 
So, rather than manually changing 
them, you could have a ‘smart’ 
ventilation system that responds in 
real time to cold weather, wind or 
humidity.

Lots of models have been de-
veloped, but they’re still moving 
from research into the practical 
world—and that’s where there are 
going to be big opportunities for the 
consulting engineering community. 
And Canada, which is leading in this 
type of knowledge, is especially 
posed to take advantage of the sci-
ence of ventilation to build better 
systems.

Why should engineers attend 
the conference next June?
There’s been an acceleration of 
technology. The book is a working 
document that provides fundamen-
tal best practices, but there will be 
very specialized information pre-
sented for the first time at the con-
ference. We’ll have visitors from 
outside Canada and get a better 
sense of where the opportunities 
are in North America and around 
the globe. 

Leading Research in Industrial Ventilation

“We need  
to transfer 
technologies 
developed in 
one area to 
researchers 
working in 
another.” 
– Howard D. 
Goodfellow

The first industrial 
ventilation 

conference is held 
at Toronto’s Royal 

York Hotel, 
attracting 400 

attendees.
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Does your IoT vendor 
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of factory-certified 
service partners?
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