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T
o learn more about you, our 
readers, we at Canadian Con-
sulting Engineer recently 
joined forces with Annex 
Business Media’s other con-

struction media brands—including Can-
adian Contractor, On-Site, Rock to Road, 
Glass Canada, Electrical Business, HPAC, 
Crane & Hoist Canada and Fenestration 
Review—and a team of professional re-
searchers from Sterling Woods Group to 
interview and survey a broad sampling of 
our collective audience.

An initial round of in-depth interviews 
helped inform the nature of the quantita-
tive survey, which saw at total of 745 
participants respond from across the 
brands (with a bulk representing this 

particular magazine's readership). The 
insights gleaned from these responses will 
help us shape future editorial content and 
special projects.

Some of these insights confirmed the 
areas in which we’re meeting your needs. 
Your favoured media formats, for ex-
ample, include print, email newsletters 
and webinars, all of which we continue to 
maintain among our core products.

You prefer to read about industry news, 
project updates, regulations, codes and 
guidelines, rather than products, equip-
ment and professional development.

New to us, however, was a better under-
standing of some of the factors that drive 
you. Your firms’ top industry concerns, 
for example, include regulatory compli-
ance, talent management and using in-
novation as a competitive advantage. 
Despite the economic impacts of the 
global COVID-19 pandemic, you are less 
concerned about disrupted supply chains 
and your firm’s financial performance in 
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Identifying your priorities

simple terms of sales and profits.
Analysis of the study’s results identified 

three statistically stable segments of in-
dustry professionals across all of the 
various construction media brands, each 
expressing its own personal professional 
motivations, business challenges and 
aspirations.

The first segment, business leaders, 
includes many consulting engineers in 
executive positions at mid-size firms. 
Those of you who fall into this category 
tend to focus your efforts primarily on 
growing your business, mentoring your 
employees and fulfilling your firm's regu-
latory compliance obligations.

The second segment, service leaders, is 
the contractor audience, including some 
readers of Canadian Consulting Engineer, 
but primarily those of Annex’s other 
brands. This segment is struggling with 
supply chain issues, among other business 
concerns.

The third and final segment, dubbed 
‘green up-and-comers,’ are primarily en-
gineers in less senior roles who have a 
sharp focus on social issues and the en-
vironment. Many of the professionals in 
this group are choosing specifically to 
work on sustainability-centred projects in 
an effort to contribute to a better Canada 
for future generations.

There is not much overlap between 
these segments. Most of you are repre-
sented in either the first or third category, 
as reflected in the business problems you 
seek to solve and how you envision the 
future of the construction industry. 
Knowing this, we at Canadian Consulting 
Engineer can strive to better meet your 
needs in the days to come. We already 
have some ideas ... stay tuned!     
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Canada’s most prestigious awards for  
engineering projects

The Canadian Consulting Engineering Awards / Prix  
Canadiens du Génie-Conseil are given annually to projects that 
demonstrate a high quality of engineering, imagination and innovation.

Now in their 54th  year, the awards are the most prestigious mark of 
recognition for consulting engineers in Canada.

This is a joint program of the Association of Consulting Engineering 
Companies – Canada (ACEC), l’Association des firmes de génie-con-
seil – Canada (AFGC) and Canadian Consulting Engineer magazine. 

The awards are an unequalled opportunity to gain recognition for 
your firm and your employees. The list of winners is publicized 
nationwide, the projects are published in the September/October 
issue of Canadian Consulting Engineer magazine and ACEC’s 
award-winning #20DaysofExcellence campaign provides additional 
visibility.

The awards are presented in the fall.
Entries are invited in English or French.

20 AWARDS & FIVE SPECIAL 
AWARDS!

Twenty	Awards	of	Excellence	will	be	designated	by	the	

jury.	Of	these	projects,	up	to	five	could	also	earn	additional	

recognition	with	a	Special	Award.		

The	Special	Awards	are:

•		 Schreyer	Award	(Prix	Schreyer).	This	is	the	highest	honour	

and	is	presented	annually	to	the	best	technical	entry.

•		 Tree	for	Life	Award	(Prix	Un	Arbre	à	Aimer).	The	award	is	

given	annually	to	a	project	that	demonstrates	outstanding	

environmental	stewardship.

•		 Ambassador	Award	(Prix	Ambassadeur).	Presented	to	a	

project	constructed	or	executed	outside	Canada	that	best	

showcases	Canadian	engineering	expertise.

•	 	Engineering	a	Better	Canada	Award	(Prix	de	l’ingénierie	

pour	un	Canada	meilleur).	Presented	to	a	project	that	best	

showcases	how	engineering	enhances	the	social,	

economic	or	cultural	quality	of	life	of	Canadians.

•	 	Outreach	Award	(Prix	Rayonnement).	Presented	for	a	

company’s	role	in	donating	their	time	and/or	services	

for	the	benefit	of	a	community	or	group	either	in	

Canada	or	on	the	international	stage.

DEADLINES
STAGE 1 – TUESDAY, MARCH 15

Notice	of	Intention	to	Enter

Entry	Fee	$400.00	+	HST	due	(non-refundable)

STAGE 2 – WEDNESDAY, APRIL 13

Awards

Call for Entries
2022 CANADIAN CONSULTING ENGINEERING AWARDS

CATEGORIES
TECHNICAL 

A.		Buildings	

B.		Transportation	

C.		Water	Resources		

D.		Environmental	Remediation	

E.		Natural	Resources,	Mining,		

	 Industry	&	Energy	

F.	 	Special	Projects

NON-TECHNICAL

G.		Project	Management

H.		International	

	I.		 Community	Outreach	&	

	 In-House	Initiatives

FOR MORE DETAILS
You	can	find	further	information	and	all	entry	forms	at:
www.ccemag.com/awards/enter

QUESTIONS?
Contact Peter Saunders, Editor, Canadian Consulting Engineer,
tel. 416-510-5119, e-mail psaunders@ccemag.com

This is the awards 
program's 54th year!

 54

http://www.ccemag.com/awards/enter
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I
t is a great honour to 
assume the role of 
Chair of the Board of 
Directors of the Associ-
ation of Consulting 

Engineering Companies – 
Canada (ACEC), an organiza-
tion with a proud tradition 
dating back nearly a century. 

Je suis honoré de poursuivre 
la mission de notre association 
en assumant les fonctions de 
nouveau président et j’en 
profite par le fait même pour 
saluer les membres de la com-
munauté franco-canadienne.

We all feel the increasing 
urgency of both the health 
crisis and the climate crisis. 
However, I embrace these 
challenges with optimism. 
Through confronting crisis, 
opportunity can arise!

After nearly two years of the 
coronavirus, we have adapted 
to accomplish our work in a 
safe manner within the con-
straints of public health meas-
ures. Our resilience and agility 
will permit us to continue to 
move forward.

A vision for the environ-
ment and the economy
Safeguarding the future of our 
planet requires us to build a 
strong and environmentally 
sustainable economy—both 
within our borders and inter-
nationally. We are uniquely 
positioned to advise our cli-
ents on decisions and actions 
that preserve the environ-
ment. One example is the 
guidance we provide to our 
nation’s resource sector in 
fulfilling its role of providing 
critical and strategic resources 
to the world in the most sus-
tainable and responsible 

manner possible. Many of 
these resources will be integral 
to our transition to a green 
economy, but we must also 
explore and identify oppor-
tunities to process these raw 
materials here in Canada.

ACEC will continue to sup-
port our members as they 
leverage opportunities in 
rapidly changing fields, such 
as green energy and the elec-
trification of transportation, 
to the ultimate benefit of both 
the planet and the economy.

A diverse industry is a 
stronger industry
With so much left to accom-
plish, we must not neglect 
the future of our profession 
and our industry. As in near-
ly all sectors of the economy, 
consulting engineering com-
panies are facing a shortage 
of workers in all disciplines. 
This constrains our mem-
bers’ growth and ultimately 
serves as a potential barrier 
to the development of our 
country’s infrastructure and 
its economy.

We need a long-term vision 
to ensure a constant flow of 
up-and-coming talent, includ-
ing engineering graduates. 

2022: Challenges and Opportunities
This requires making the study 
of science, technology, engin-
eering and math attractive to 
women and visible minorities, 
who continue to be under-
represented in engineering 
faculties. Students of all back-
grounds must see themselves 
as future engineers and, after 
graduation, they must feel ac-
cepted in the workplace, with 
an equal chance for advance-
ment, while being exposed to 
the widest possible range of 
professional opportunities 

along the way. Our association 
and its members have an im-
portant role to play in effecting 
such change.

On a personal note, as a 
University of Sherbrooke 
graduate who remains close 
to its alumni community, I 
make sure to participate in 
regional activities that pro-
mote science—attending ex-
hibitions, such as science 
fairs—while doing all I can to 
encourage our collective in-
vestment in primary and sec-
ondary schools to promote 
the study of science.

Again, our members have 
a key role to play—in exercis-
ing influence both over fu-

ture engineers and in the way 
they manage their existing 
workforces.

Better procurement 
means better outcomes
At ACEC, we’ll continue to 
promote Qualifications Based 
Selection (QBS), an inter-
nationally recognized best 
practice for the procurement 
of professional services. It is a 
systematic and transparent 
process for selecting the most 
appropriate engineering team 
for a project, providing innov-
ation and protecting the 
public interest over the life 
cycle of the project. Using 
QBS will ensure that govern-
ments and organizations 
across Canada hire the 
best-qualified firms at fair and 
competitive prices. The bene-
fits of QBS to buyers and 
vendors, not to mention 
Canadian taxpayers and the 
public, are significant.

The pursuit of an ambitious 
agenda requires teamwork. I 
therefore wish to thank the 
ACEC Board of Directors and 
staff for their ongoing dedica-
tion and tireless work in 
supporting our efforts and 
our industry. I wish to make 
special mention of my pre-
decessor, immediate past-
chair Anthony Karakatsanis, 
and commend him on a very 
successful term, despite the 
inherent challenges he faced 
in these trying times.

I also look forward to col-
laborating with our wider 
membership to ensure a 
promising and sustainable 
future for Canada’s consulting 
engineering companies.

Safeguarding the future  
of our planet requires us 
 to build a strong and  
environmentally  
sustainable economy.

ACEC Review

Chair’s Message

David Murray, P.Eng., is Chair of the Board of 
Directors for the Association of Consulting 
Engineering Companies – Canada 
(ACEC-Canada).
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I
t was another successful 
year for ACEC in ensuring 
the voice of the consulting 
engineering industry was 
heard by elected officials 

and senior bureaucrats in the fed-
eral government. The following 
retrospect offers a snapshot of the 
activities that shaped the associ-
ation’s advocacy efforts through 
2021 on behalf of the sector.

Timelier and focused  
infrastructure investments
ACEC continued to work with the 
Building for Recovery coalition to 
strengthen the industry’s voice on 
this important issue. ACEC and its 
partners actively engaged govern-
ment with a shared message that 
investing in infrastructure will 
help Canada emerge from the 
pandemic stronger and ready to 
tackle the societal and environ-
mental challenges of the future.

An electronic letter writing 
campaign was created to allow 
ACEC and coalition partner mem-
bers to communicate directly to 
Members of Parliament the need 
for construction projects to start 
and for the elimination of delays to 
infrastructure investments. The 
coalition also offered solutions and 
recommendations directly to the 
Minister of Infrastructure to ad-
dress the concerns around invest-
ment lag. These activities were 
further enhanced with a national 
op-ed highlighting Building for Re-
covery’s top-line messages.

Our efforts garnered attention, 
prompting meetings with the Of-
fice of the Minister of Infra-
structure and an Assistant Deputy 
Minister to discuss infrastructure 
funding commitments and project 
approvals. The development of 

stronger and more open communi-
cation with the department was a 
successful outcome of the coali-
tion’s efforts, which ACEC plans to 
build on with the new Minister of 
Infrastructure and Communities 
and his team.

ACEC also met directly with 
then Minister of Infrastructure 
Catherine McKenna and senior 
members of her team to reiterate 
the need for focused investment on 
core infrastructure to generate the 
economic capacity for some of the 
government’s more transformative 
infrastructure goals. These meet-
ings allowed ACEC to offer the 
Minister our expertise and support 
in achieving the key aspects of her 

mandate, whether through input 
on the National Infrastructure As-
sessment (NIA) consultation or by 
sharing industry best practices for 
developing sustainable infra-
structure that delivers social, eco-
nomic and environmental benefits 
to Canadians.

National Infrastructure 
Assessment consultation
ACEC participated in the govern-
ment’s consultation process on the 
National Infrastructure Assess-
ment (NIA). ACEC stressed the 
need to develop an integrated en-
vironmental and economic vision 
for Canada, with specific recom-
mendations on governance, man-
date, scope and stakeholder en-
gagement:
• Establish a permanent, in-

dependent and arms-length Na-
tional Infrastructure Agency 
that would house and support 
the assessment.

• Ensure a carefully considered 
scope with a vision for the next 
30 years of infrastructure.

• Create broad stakeholder en-
gagement with involvement 
from industry, municipalities, 
Indigenous communities and 
civil society.

As a key stakeholder, ACEC Presi-
dent and CEO John Gamble was 
invited to participate in a roundt-
able discussion with the Minister 
of Infrastructure and Communities 
about the NIA and the ongoing 
consultation process.

On July 29, the federal govern-
ment responded to stakeholder 
feedback with a paper titled  Build-
ing Pathways to 2050: Moving For-
ward on the National Infrastructure 
Assessment. Several of the govern-

The Year in Review – A Look Back 
on 2021

Investing in infrastructure will help Canada 
emerge from the pandemic stronger and 
ready to tackle societal and environmental 
challenges.

ACEC Review
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ment’s recommendations were 
particularly aligned with ACEC’s 
submission, an indication of how 
our feedback was heard and con-
sidered in this initial process. In 
the coming months, ACEC will 
work to ensure the NIA moves 
forward according to plan, with 
support across party lines, and it 
remains a core partner in the next 
steps. 

Adoption of climate change 
position
Consulting engineering firms are 
leaders in climate change adapta-
tion and mitigation. The work of 
ACEC member firms is of critical 
importance to the development of 
a more sustainable world. Since 
the design life of infrastructure is 
inherently long, service require-
ments for buildings, roads, bridges, 
sewage and water treatment plants 
and other engineered infra-
structure are typically decades. 
Decisions made by engineering 
firms today will be felt for years.

For this reason, the ACEC Board 
of Directors developed a position 
on climate change and the work 
consulting engineering firms play 
in the development of a more sus-
tainable world. The position is 
available at www.acec.ca.

Pre-budget consultations
As the Standing Committee on 
Finance was considering input 
from stakeholders during its pre-
budget consultations, ACEC met 
with several of the committee’s 
members to brief them on its rec-
ommendations. ACEC President 
and CEO John Gamble and 
Vice-President Martine Proulx 
also participated in an additional 
consultation process launched by 
the Minister of Finance. In the 
rapidly changing environment of 
the pandemic, this additional 
budget consultation process al-
lowed ACEC to build on its origin-
al submission with three key rec-
ommendations:

• Prioritizing investments that 
will close the infrastructure 
deficit and enable economic 
prosperity, productivity and a 
stable recovery.

• Adopting best practices that 
achieve sustainability, innova-
tion and life-cycle savings from 
infrastructure investments.

• Reinstating and reenergizing the 
National Guide to Sustainable 
Municipal Infrastructure.

While infrastructure was not a 
centrepiece of Budget 2021, there 
were many investments included 
to spur national infrastructure de-
velopment across Canada, such as 
funding to support the first NIA, a 
one-time investment to address 
infrastructure priorities in munici-
palities and First Nations com-
munities and a doubling of the 
federal government’s regular 
funding for municipalities and 
First Nations communities in 
2020-21 through the Canada Com-
munity-Building Fund.

Presentation at the Standing 
Committee on Transportation, 
Infrastructure and Commun-
ities
ACEC President and CEO John 
Gamble appeared before the House 
of Commons’ Standing Committee 
on Transportation, Infrastructure 
and Communities during its study 
on targeted infrastructure invest-
ments. The study looked at the 
ability of targeted infrastructure in-
vestment to influence social, eco-
nomic and environmental outcomes 
and improve the lives of Can-
adians—particularly those under-
served in vulnerable communities.

This appearance offered ACEC 
the opportunity to highlight to the 

Committee the following key rec-
ommendations for targeted infra-
structure investments:
• That the federal government 

strike a balanced approach be-
tween investing in the strong 
core infrastructure to provide 
the capacity to invest in trans-
formative projects.

• That the federal government 
create a suite of infrastructure 
programs that serve the varied 
needs of communities across 
Canada with programs that are 
flexible and scalable. ACEC rec-
ommended this be done, in part, 
by ensuring the eligibility criter-
ia focus on the outcomes of the 
project and that project screen-
ing is appropriate and propor-
tional to both the size and nature 
of the project.

• That the federal government 
consider providing support for 
the implementation of robust 
and well-considered asset 
management plans that outline 
the strategic infrastructure goals 
and local needs of municipalities 
and First Nations communities, 
rather than having them con-
stantly re-apply on a pro-
ject-by-project basis.

• That the federal government 
support the growth of commun-
ity capacity by reinstating and 
updating the National Guide to 
Sustainable Municipal Infra-
structure, also known as In-
fraGuide, as highlighted in 
ACEC’s pre-budget submission.

Federal election
During the federal election, ACEC 
launched Infrastructure: Prosperity 
by Design, an engagement cam-
paign to promote the need for a 
strong, integrated economic and 
environmental vision for Canada’s 
recovery. The campaign shared 
ACEC’s key messages and election 
priorities with all parties, provided 
tailored information about the 
party platforms and generated 
awareness among candidates and 

An integrated environmental and  
economic vision is needed to guide the 
National Infrastructure Assessment. 

http://www.acec.ca
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stakeholders of our industry’s 
priorities through social 
media and grassroots digital 
engagement.

Creating awareness about 
ACEC and its advocacy prior-
ities with the candidates en-
sured the industry’s impact in 
communities across the 
country was heard at a grass-
roots and party level through-
out the election. 

With Parliament now back 
in session, ACEC’s govern-
ment relations strategy will 
focus on ensuring new ap-
pointed and returning Minis-
ters, Shadow Cabinet Minis-
ters and MPs on relevant 
committees are briefed on the 
important role consulting 
engineering firms play in 

supporting a strong economy 
and ensuring safe and sustain-
able communities.

Changes to Contract 
Security Program screen-
ing process successfully 
delayed for further 
consultation
In June, Public Services and 
Procurement Canada (PSPC) 
announced changes to its 
Contract Security Program 
that would have potentially 
made it difficult for smaller 
consultants and contractors 
to participate in government 
projects. In collaboration with 
its industry partners, ACEC 
reached out to the Minister of 
PSPC to express concern over 
the impact of the proposed 

changes and the lack of con-
sultation with stakeholders. 
This intervention led to a 
roundtable discussion be-
tween industry experts and 
senior government officials, 
during which a one-month 
implementation delay was 
secured. Additionally, PSPC 
agreed to continue to meet 
with industry associations 
and proposed a phased imple-
mentation approach to allow 
for possible adjustments to 
address industry concerns.

Looking ahead
With the current Parliament 
being another minority gov-
ernment, advocating on both 
sides of the aisle of the House 
of Commons will be more 

important than ever. ACEC’s 
government relations strategy 
will continue to focus on 
promoting and supporting 
sound policy that benefits a 
strong, integrated economic 
and environmental vision for 
Canada.

ACEC hopes to give you the 
opportunity to engage directly 
with the new Minister of Infra-
structure and Communities in 
the coming months with a vir-
tual Town Hall style event.  

Finally, ACEC invites you to 
play an active part in charting 
its direction forward by shar-
ing how it can best benefit 
your firm and our industry. 
Reach out to us directly or 
through your ACEC Board 
representatives.

http://www.deltek.com/aec-canada
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TRANSPORTATION

T
ransLink’s RapidBus pro-
gram, which aims to im-
prove the frequency, speed 
and reliability of public 
transit across the Metro 

Vancouver region by extending the con-
nectivity of the SkyTrain network, com-
prises more than 60 km of bus priority 
infrastructure, with more than 120 stops 
across 10 communities. It also involves 
another 40 km of improvements to exist-
ing transit corridors.

“The program plays an important part 
in connecting the region through 
high-quality bus service,” says Jeff Deby, 
TransLink’s manager for the program.

Specifically, RapidBus combines more 
frequent all-day service with fewer stops 
(each approximately 1 km apart), all-door 
boarding procedures for larger articulated 
buses, priority lanes and signals (e.g. addi-
tional turn restrictions), significantly in-
creased shelter capacity in terminus areas 
and tactile surface walking indicators to 
help those with visual impairments more 
easily navigate the transit system, among 
other measures.

Consulting firms WSP Canada, Access 
Planning and Nelson\Nygaard worked 
from TransLink’s predetermined routes, 
general stop locations and service charac-
teristics to complete the program’s plan-
ning, design and construction in less than 
two years, under an accelerated project 
delivery model. Co-ordinating input from 
local governments, TransLink and the 
Coast Mountain Bus Company, the design 
team was responsible for analyzing traffic, 
identifying opportunities to reallocate 

road space for the bus priority infra-
structure, designing and costing both 
preliminary concepts and detailed plans, 
supporting contractor procurement and 
providing engineering services through-
out construction.

Gathering input
Working within constrained rights-of-way 
and a tight timeline, the team needed to 
direct design attention in a way that mini-
mized conflicts with existing utilities and 
infrastructure. The RapidBus corridors 
run through dense urban, evolving sub-

urban and regional highway environ-
ments, so one design would not fit all.

The team used a combination of data 
analysis, corridor-level traffic simulation, 
intersection-level micro-simulation and 
professional judgment, based on the con-
ditions, risks and complexity at various 
locations. The focus was on determining 
the most feasible, cost-effective changes to 
the transportation network that would 
reduce delays for transit users. The team 
used PTV Vissim and Aimsun traffic mod-
elling software, with visual simulation 
outputs built specifically for this project, 
to help determine the best design options.

The accelerated schedule was required 
to meet TransLink’s commitment to 
launch four of five RapidBus corridors in 

Vancouver’s busiest bus 
routes have been 
enhanced. By Alice Zhao

Designing the 
RapidBus System
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Designs had to comply with 
each municipality’s  
standards.
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parallel by January 2020, followed shortly 
thereafter by the fifth. A 17-month con-
struction period began in early 2019 and 
ended after the completion of all five 
corridors, i.e. in mid-2020.

The design team worked with 10 road 
authorities in the Metro Vancouver area, 
including the provincial ministry of trans-
portation and infrastructure, and the 
University of British Columbia (UBC). 
Ongoing co-ordination during construc-
tion allowed for seamless corridor integra-
tion across a wide geography, where design 
efforts had to comply with each municip-
ality’s standards.

The team also adapted quickly to evolv-
ing conditions on-site and engaged stake-
holders in approving roadway, structural, 
electrical and utility design changes after 
in-house engineering analysis. The project 
had to accommodate, where possible, ad-
jacent public and private-sector projects, 
including allowances for future roadside 
projects, such as local developments.

Reducing travel times
The new RapidBus corridors resulted in 
faster travel times, saving tens of thou-
sands of person-delay-hours for all road 
users during peak periods. These savings 
were achieved through a diverse arrange-
ment of transit priority measures, each 
tailored to suit local stakeholders’ prefer-
ences and tolerances.

The design team ran its model through 
various simulations, based on different 
scenarios for corridors on Marine-Main 
(using PTV Vissim), Lougheed (using 
Aimsun) and UBC/41 (using Synchro and 
Simtraffic, as well as for all the corridors). 
In total, the model predictions showed a 
reduction in trip time of 20% in compari-
son to conventional bus travel along the 
corridors, equivalent to saving 10 to 25 
minutes.

While RapidBus is primarily a transit 
project, the corridors also help promote 
active transportation. The project has 
added 40 km of new and revitalized cyclist 
lanes within the 21 municipalities in 
Metro Vancouver, including new, modern-
ized, fully illuminated multi-use pathways. 
The overall length of bikeways in the re-
gion tripled from 1,700 km in 2009 to 
4,600 km in 2019 and the RapidBus pro-
ject is an important contributor to this 
achievement.

The design team addressed immediate 
requirements to launch the new service in 
January 2020, while also planning for fu-
ture incremental improvements to further 

upgrade the corridors during additional 
implementation phases to follow. The 
success of this project can be attributed in 
part to the extensive, complex multi-juris-
dictional engagement co-ordinated by the 
consulting firms through all phases of 
planning and delivery.  

The bus corridors run 
through urban, suburban 
and highway environments—
one design would not fit all.

Alice	Zhao	is	an	engineer-in-training	(EIT)	with	WSP	
Canada.	For	more	information,	visit	www.wsp.com.

http://www.wsp.com
http://www.sandc.com/vista21
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H
atch recently rehabilitated the 
Kelso dam (built in 1962) near 
Milton, Ont., and replaced the 
Minton Lake dam (built in 
1941) in Williams Lake, B.C. 
This article will discuss both 
projects tand the factors that 

came into play.

Kelso Dam
The Kelso embankment dam was built as a flood con-
trol structure in response to Hurricane Hazel. In spring 
of 1963, during its first year of service, seepage and 
significant piping erosion occurred on the east side of 
the spillway structure. Emergency remedial measures 
were successfully implemented to repair the earth-fill 
embankment dam. In the decades that followed, the 
structure operated successfully without any incident.

On June 11, 2015, foundation seepage (‘boil’) and 
evidence of turbid discharge were observed in the 
channel immediately downstream of the spillway, 
which could have been an indication of a potential 
failure or breach. The dam’s owner, Conservation 
Halton, contacted Hatch to address safety deficiencies, 
reduce risks to downstream communities and environ-
ments and to continue the dam’s function as an import-

CIVIL ENGINEERING

By Bruce MacTavish, Nikou Jalayeri and Bill Van Luven

Kelso Dam required 
urgent repairs and 
rehabilitation. 

Dam Rehabilitation 
and Replacement
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ant tool to protect people and property from flooding.
Hatch recommended (a) lowering the reservoir level 

by 3 m to reduce loading on the dam and (b) increasing 
surveillance and piezometric instrumentation mon-
itoring. The dam was found to have significant symp-
toms of internal erosion, which elevated the reservoir’s 
risk profile.

Hatch’s scope of work included:
• initial inspections, assessments, instrumentation re-

views, surveillance instructions, risk studies and ad-
vice to Conservation Halton.

• design and construction of a reinforced concrete 
stilling basin to dissipate energy within spillway flow 
releases and thereby avoid erosion at the toe of the 
dam.

• remedial grouting within the body of the dam to 
enhance the seal between the concrete box culvert 
and the adjacent sheet pile cut-off wall.

• construction of erosion protection at the emergency 
overflow spillway.

• a critical review of dam health monitoring instru-
mentation.

• asphalt resurfacing of the embankment dam crest.
• engineering support through permitting and fund-

ing processes.

1941 
The original Minton 
Lake Dam was built 

in 1941, before 
safety guidelines 

were in place.
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Construction was performed during the 
dry summer season and part of the wet 
fall season. A significant excavation for 
the stilling basin, at the downstream toe 
of the dam, required a matrix of dewater-
ing well-points to locally draw the water 
table down.  This was technically challen-
ging, since the native foundation soils 
consisted of highly permeable, uncon-
fined aquifers, producing vast amounts of 
water. The site was close to Milton’s 
municipal water wells, which rely upon 
this same aquifer. Vigilant water table 
monitoring was specified.

The project required a provincial per-
mit to take water. Dewatering of the ex-
cavation was estimated to involve pump-
ing up to 26 megalitres (ML) per day. 
During construction, this was increased 
to 45 ML per day with appropriate permit 
adjustments.

The rehabilitation project significantly 
improved the reliability and safety of the 
dam to meet current regulatory guide-
lines and standards. The reservoir could 
then be returned to its normal operating 
range and the dam could again provide 
flood control, recreation and low flow 
augmentation.

Minton Lake Dam
The original Minton Lake Dam was built 
by local ranchers using unknown con-
struction methods, before dam safety 
guidelines were in place. After recent 
studies identified significant safety defi-
ciencies in the aging dam and ancillary 
structures, British Columbia’s ministry of 
forests, lands, natural resource oper-
ations and rural development hired 
Hatch to provide preliminary and final 
designs, along with on-site construction 
inspection services, for the site’s rehabili-
tation or replacement.

As water from the dam’s reservoir is 
used as an emergency source for an air 
tanker base and mixed with fire-retardant 
foam for aerial water bombers, both the 
ministry and BC Wildfire Service (BCWS) 
collaborated with Hatch during the de-
sign work to ensure the reservoir re-
mained operational during the fire season 
from April to September.

Hatch demonstrated rehabilitation 
would negatively affect the water needed 
by the BCWS and not ensure sufficient 
longevity and safe operation. The firm’s 
findings indicated the need to build a 

new dam.
The team decided to build an earthfill 

embankment 35 m downstream of the old 
dam, which served as the cofferdam for 
the new construction. The location was 
close to the existing structure as possible, 
minimizing the size of the construction 
area, reducing the amount of additional 
impoundment required and facilitating 
care of water during construction.

The bedrock at Minton Lake was very 
low, such that conventional concrete spill-
ways might not be suitable without rigorous 
preparation of deep foundations. The site 
was underlain by a dense glacial till con-
taining boulders and cobbles, however, 
which was considered suitable for earthen 
dams and structures not sensitive to settle-
ment. These conditions led Hatch to 
specify a rockfill-lined overflow spillway 
with a central cutoff wall, using conven-
tional riprap for erosion protection.

The new structure was designed to 
safely pass water through its overflow 
emergency spillway during the freshet 
season without requiring manual gate 

Bruce	MacTavish	and	Nikou	Jalayeri	are	project	managers	for	Hatch	
and	Bill	Van	Luven	is	a	project	manager	for	Conservation	Halton.	For	
more	information,	visit	www.hatch.com.

www.thomsonps.com    1.888.888.0110www.thomsonps.com    1.888.888.0110

WE CUSTOMIZE, 
MANUFACTURE AND SERVICE

SWITCHGEAR AND
TRANSFER SWITCHES

FOR YOUR
CRITICAL POWER NEEDS

WE CUSTOMIZE, 
MANUFACTURE AND SERVICE

SWITCHGEAR AND
TRANSFER SWITCHES

FOR YOUR
CRITICAL POWER NEEDS

CCE_Thomson Technology_Feb22_CSA.indd   1CCE_Thomson Technology_Feb22_CSA.indd   1 2022-02-03   2:42 PM2022-02-03   2:42 PM

operation, so as to avoid any chance of 
dam failure by unintentional overtop-
ping.

The dam was successfully constructed 
prior to the spring 2020 freshet, which 
allowed for the region’s high flows to pass 
through safely. In July, the old dam was 
breached. The reservoir returned to 
regulation level very quickly, allowing 
local use and land impoundment to be 
maintained.

Hatch’s team, for its part, acted as the 
project owner, working with the provin-
cial ministry to ensure the new dam 
would meet its intended purpose and 
comply with current safety guidelines. No 
elevated structure was constructed and 
no concentrated water flow was created, 
which could endanger the public. And 
future maintenance can be handled by 
local construction companies, without 
requiring specialty contractors.  

Bruce	MacTavish	and	Nikou	Jalayeri	are	project	man-
agers	for	Hatch	and	Bill	Van	Luven	is	a	project	manager	
for	Conservation	Halton.	For	more	information,	visit	
www.hatch.com.

http://www.hatch.com
http://www.thomsonps.com
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BUILDINGS

T
he COVID-19 pan-
demic has forced a 
rethink of how 
buildings should be 
operated. Growing 
evidence of airborne 

viral transmission compelled engin-
eers and researchers to investigate 
the sufficiency of current heating, 
ventilation and air-conditioning 
(HVAC) systems for safe operation.

The Data-Driven Building Oper-
ation and Maintenance (DBOM) 
research group at Ottawa’s Carleton 
University, for one, conducted a 
series of investigations. Its efforts 
highlighted several shortcomings of 
current building ventilation config-
urations and practices and provided 
recommendations.

1. Are we supplying adequate 
outdoor air for building 
occupancy?
The group analyzed occupancy and 
ventilation rates as measured from a 
floor of a building at Carleton. The 
floor’s main spaces are served by two 
air handling units (AHUs), with 

variable air volume (VAV) terminals 
at the zone level.

Using the operational data, the 
group calculated per-person out-
door airflow rates in L/s and found 
the outdoor air requirements—as 
per ASHRAE Standard 62.1, Ventila-
tion for Acceptable Indoor Air Qual-
ity—were not being met during 
many occupied hours in almost all 
zones (see Figure 1).

Ventilation could be 
made more effective 
for buildings with 
partial occupancy.

By Tareq Abuimara, 
Brodie W. Hobson, 
H. Burak Gunay and 
William O’Brien

HVAC in the Age of 
COVID-19
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Figure 1: Percentage of underventilated 
occupied hours per building zone.

In zone 4, for example, ventilation 
requirements were not met for 
about one-third of the occupied 
hours, representing a serious indoor 
air quality (IAQ) issue. A thorough 
investigation revealed the root of 
this issue was how the VAV termin-
als were controlled based on thermal 
loads, not on occupancy or IAQ. In 
other words, zones with high ther-
mal loads (e.g. from solar gains) 
would demand higher volumes of 
ventilation air (coupled with heat-
ing and cooling in VAV AHU config-
urations) to maintain temperature 
setpoints, even if these zones were 
unoccupied or lightly occupied (e.g. 
zone 2 in Figure 2 on p. 18).

Conversely, zones with lower 
thermal loads received the standard 
minimum volume of ventilation air, 
despite being occupied more dense-
ly than their design conditions 
would suggest (e.g. zone 4 and 5). 
Therefore, more effective controls 
are recommended, such as occu-
pancy-based zone-level de-
mand-controlled ventilation (DCV).
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2. Do we know how much 
outdoor air our buildings’ 
HVAC systems admit?
The volume of outdoor air entering 
a building through an AHU is typ-
ically assumed to have a linear rela-
tionship with the damper command 
signal or, at best, is assumed to fall 
within the range established by the 
Air Movement and Control Associ-
ation (AMCA), as shown in Figure 
2. The DBOM group, however, 
found the relationship between 
outdoor air and the damper position 
signal was far from being linear or 
even within the AMCA range.

A building’s outdoor air intake 
can be far lower than assumed, 
supplying too little air per occupant 
in many existing buildings and 
negatively affecting their IAQ. The 
reliance on simplified assumptions 
is driven by a lack of instrumenta-
tion to measure the actual amount 
of outdoor air.

Although many building manage-
ment professionals (e.g. operators) 
solely rely on such assumptions or 
struggle to estimate the amount of 
outdoor air admitted to the building, 
the fraction can be easily estimated 
using available data from most 
building automation systems 
(BASs), such as air temperature, 
carbon dioxide (CO2

) concentration 
or air enthalpy (i.e. the thermo-
dynamic product of volume and 
pressure).

The percentage of outdoor air 
(%OA) can be calculated at each 
time step using the formula, 
‘%OA=(Xma

-Xra)/(X
oa

-X
ra
),’ where X 

can represent CO
2
 concentrations, 

air temperatures or air enthalpies 
and the ‘ma,’ ‘ra,’ and ‘oa’ subscripts 
stand for mixed, return and outdoor 
air streams of an AHU, respectively.

If trend data is not available for 
Xma

, after filtering out the time steps 
when heating and cooling coil valves 
are open, %OA can be approximated 
by assuming X

ma
 ≈ X

sa
, where ‘sa’ 

stands for supply air.
Knowing the amount of outdoor 

air intake at any point of time en-

ables instantaneous assessment of 
ventilation adequacy based on cur-
rent building occupancy. It also 
helps building operators make in-
formed corrective actions, such as 
increasing or decreasing the amount 
of outdoor air by adjusting the min-
imum damper command signal 
setpoints.

3. Are we receiving the in-
tended volumes of ventilation 
in building spaces?
Another major issue is whether or 
not a building space is actually re-
ceiving the designed ventilation 
volume of air.

The supply of ventilation can be 
affected by several factors, including 

Figure 3: (A) A scatter plot of supply air pressure vs. supply airflow. (B) A 
scatter plot of mean VAV damper position vs. supply airflow.

hard and soft faults in zone-level 
HVAC equipment, such as VAV 
systems. Faulty control logic, stuck 
dampers and faulty airflow or pres-
sure sensors can lead to too little or 
too much ventilation. For this rea-
son, verifying the flow rate at each 
space is a recommended practice, as 
it helps to detect and diagnose 
malfunctioning VAV systems.

Using capture hoods is a common 
method for measuring actual air-
flow rates. Physical inspection and 
auditing of zone-level ventilation 
equipment are invasive and 
labour-intensive activities; com-
mercially available software tools 
with capabilities to automatically 
detect and diagnose ventilation 
system hardware faults can provide 
a cost-effective alternative to manu-
al commissioning.

4. Are we supplying outdoor air 
in an energy-efficient manner?
When the DBOM group examined 
both supply airflow rates and supply 
air pressures, the operational data in 
many cases revealed ventilation was 
being supplied at a high level of 
pressure no matter the airflow rate. 
Exerting high pressure to supply low 
volumes of air against semi-closed 
dampers consequently requires 
more energy.

Figure 3 indicates a wide range of 
air volumes (2000-7000 L/s) were 
supplied at similar supply pressure 

BUILDINGS

Figure 2: Relationship between outdoor air 
percentage and damper command signal.

The flow 
rate for air 
should be 
verified at 
each space 
within a 
building.
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Tareq	Abuimara,	Brodie	W.	Hobson,	H.	
Burak	Gunay	and	William	O’Brien	are	
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ance	 research	 centre.	 For	 more	 infor-
mation,	visit	carleton.ca/dbom.

( 250 Pa). This observation 
indicates lower airflow rates 
could have been supplied at a 
lower pressure (i.e. at a reduced 
supply fan speed), which would 
be a more energy-efficient 
practice, considering the sig-
nificant portion of electricity 
consumption the supply fan 
motor represents in operation.

 Another form of energy in-
efficiency in current practice is 
supplying ventilation based on 
zone thermal loads (i.e. venti-
lating with conditioned air to 
maintain indoor temperature 
setpoints). This practice wastes 
energy on the unnecessary 
ventilation of partly occupied 
or vacant zones.

Zone-level DCV offers an 
energy-efficient alternative, 
regulating the supply of venti-
lation when and where it is 
needed and thus ensuring pro-
portional distribution of the 
ventilation to the zones based 
on their occupancy. It is prefer-
able to conventional AHU-level 
DCV based on the CO

2
 concen-

tration of return air, which may 
result in chronic underventila-
tion. Merely trying to control 
the average CO

2
 concentration 

below a setpoint may not rep-
resent the needs of densely 
occupied spaces.

5. Do we know the max-

for safer operation of a build-
ing, particularly in critical 
situations such as the 
COVID-19 pandemic. This in-
formation can be used to limit 
the number of occupants per 
zone and to support building 
management teams in plan-
ning for future upgrades and 
retrofits (e.g. upsizing zone-
level VAV systems).

The pandemic's lessons
Many issues and practices that 
influence the efficacy of venti-
lation have been brought to 
light during the COVID-19 
pandemic, based on observa-
tions and operational data an-
alysis. The issues include a lack 
of proportional distribution of 

ventilation to building occu-
pancy; a lack of accurate data 
on the volume of admitted 
outdoor air; a failure to supply 
the intended volume of venti-
lation air to spaces, due to 
hard and soft faults with zone-
level systems; energy-ineffi-
cient supply of low volumes of 
air; and a poor understanding 
of the maximum allowable 
occupant capacity of a given 
space.

Solutions include the occu-
pancy-based zone-level DCV; 
the use of BAS data to calcu-
late the outdoor airflow frac-
tion at each time step; meas-
urement and verification of 
airflow rates at each zone; 
adjusting supply fan pressure 
to avoid pushing air towards 
closed dampers; and limiting 
space occupancy to ventila-
tion capacity.

Overall, current practices 
regarding ventilation deserve 
careful review before full 
building operations resume 
during the pandemic.  

imum allowable occupant 
capacity of our building 
spaces?
Considering the previous ques-
tions is key to determining the 
maximum number of people 
who can safely be accommo-
dated in a given building or 
space. Occupancy will vary 
over time and across zones and 
can be far from design assump-
tions.

Figure 4 compares the venti-
lation system design capacity 
with the seating capacity of a 
university building floor. There 
is clearly a mismatch between 
them. Determining zones’ 
maximum allowable occupant 
capacities, based on ventilation 
design capacity, is fundamental 

Figure 4: A comparison of zones’ seating capacity 
and ventilation system design capacity.

BUILDINGS
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heaters	for	a	complete	commercial	electric	solution.	

Learn more at laars.com.
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I
n 2021, GHD hired char-
tered professional account-
ant (CPA) Sadaf Parvaiz as 
its first-ever global inclu-
sion and diversity leader. 

Based in Oakville, Ont., she man-
ages the firm’s inclusion, equity and 
diversity (IED) strategy for more 
than 200 offices—and more than 
10,000 employees—around the 
world.

How did you get into this line 
of work?
It’s not something I imagined doing 
as a CPA! I fell into it 17 years ago 
at Ernst & Young (EY). I had no 
background in human resources 
(HR), but was asked to apply be-
cause of my passion and my com-
passion. There were no formal IED 
programs at the time, so I learned 
the ropes through experience. 
Later, I got a certificate in inter-
cultural studies from University of 
British Columbia (UBC), but I'd say 
a lot of what I have learned has 
been through continuous self-edu-
cation and curiosity.

Is your focus very different at 
GHD?
Changing jobs during the pan-
demic, I had to do a ‘virtual road-
show’ to gain insights and informa-
tion about the firm. Compared to 
accounting, engineering’s demo-
graphics are different, but there are 
a lot of similarities in the obstacles 
to overcoming IED challenges.

The biggest difference is I didn’t 
have much difficulty finding di-
versity in accounting at the entry 
level, whereas engineering needs 
a more concerted effort to grow 
the pool of candidates even at that 
level. Once people are in the work-
force, however, there are a lot of 
similarities in how we can achieve 
more inclusion.

Also, the work we do in engineer-
ing has so many implications for 
diversity and inclusion. When 
we’re building bridges, railways 
and roads, we’re planning how 
people will live. It’s an industry that 
can change the world. There’s a 
huge benefit when we have engin-
eers who can look at things from 
different perspectives.

Canada is a multicultural coun-
try, but diversity still woefully 
lower in engineering than in other 
industries, especially with regard to 
Black and Indigenous profession-
als. We need much more outreach 
and engagement with people from 
those communities.

What are you doing to change 
things?
We’ve partnered with Inroads, 
which helps source students from 
underrepresented populations, so 
we can access really good candi-
dates for internships—those al-
ready pursuing engineering de-
grees, usually in their third 
year—and hopefully sign them on 
full-time. We have committed to 
hire 10 Indigenous interns across 
Canada this year.

For the people already working 
here, we’ve rolled out inclusive 
e-signatures, where you can indi-

cate working hours and the pro-
nunciation of your name and use 
different pronouns. It’s optional, 
but helps people feel valued and 
respected.

When residential school stu-
dents’ graves were found in Kam-
loops, B.C., and when a Muslim 
family was killed in London, Ont., 
we provided a forum for people to 
come and share their shock and 
other feelings, a safe space to dis-
cuss difficult issues, with no agenda 
or scripted leadership message.

What about at the leadership 
level?
There’s a general similarity across 
workplaces where we still don’t see 
underrepresented groups at the 
highest levels, reflecting the com-
munity population, but one of the 
things that made me choose to join 
GHD is its board is really engaged 
on this topic. It is a strategic prior-
ity for our leadership team and 
there is a genuine desire to make 
demonstrable progress.  

Enhancing Inclusion and Diversity

"There's a 
huge benefit 
to engineers 
with different 
perspec-
tives."

Parvaiz manages 
GHD’s inclusion, 

equity and diversity 
(IED) strategy for 

more than 200 
offices around the 

world.
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Conversation

Sadaf	Parvaiz	will	be	part	of	Annex	Business	
Media’s	Women	In	Construction	(WIC)	virtual	
event	on	Mar.	10.	For	more	information,	visit		
www.rocktoroad.com/virtual-events/
women-in-construction-2022.

http://www.rocktoroad.com/virtual-events/women-in-construction-2022


Laars commercial boilers and water heaters 
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you need to spec.

No matter what solution you choose, Laars 
products offer proven performance, outstanding 
efficiency and toughness to handle even the 
harshest commercial and industrial conditions.
When you spec Laars, you’re providing years of 
trouble-free operation. 
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WE DO MORE.
SO YOU CAN, TOO.
Our electrical conduit helps wastewater treatment 
plants keep the clean water flowing.

 > Our corrosion-resistant electrical conduit withstands 
harsh chemicals in caustic environments.

 > Lower prices keep projects on budget.

 > Shorter lead times help projects stay on schedule. 

Learn more about  
outcomes and results. 

Visit championfiberglass.com

BIM models available at  
championfiberglass.com/BIM
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