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Abbotsford Senior Secondary:
“A school to be proud of”

Known to locals as “Abby Senior,” the new Abbotsford Senior Secondary School incorporates technology suggested
by BC Hydro that has helped make it 33% more energy efficient than it might otherwise have been.

The old Abby Senior dated from 1952 and was “deteriorating rapidly,” says Bob Mainman, Assistant Director of
Facilities for School District No. 34 (Abbotsford). “It turned out that it was more economical to retain a few of the
newer sections, two gyms and some classrooms, and build the rest new — and better. We had the opportunity to
make the new school a school to be proud of, that the students would really like to come to every morning.”

School District 34 also wanted the new Abby Secondary to be a model of how to build responsibly, sustainably and
energy efficiently, even on a limited budget. With the help of an energy—-modeling study funded by BC Hydro’s New
Construction Program, the District was able “to ask all of the ‘what if” questions: what if we turn the building this
way, what if we add triple glazing, what if we go to three storeys instead of two,” says Rick Walker, in charge of energy
management for the District.

The result is a building situated east—west to capture the most light and heat, with a stunning, three-storey,
cast—in—place concrete, steel, glass and wood rotunda that provides natural “stack effect” ventilation. It also features
increased roof and wall insulation, a heat recovery ventilator, and a wind and solar powered computer lab (if it’s
cloudy or calm, students pedal stationary bikes to generate electricity). The building’s advanced, energy-efficient
lighting systems — designed by Abbotsford’s Jarvis Engineering Consultant’s Ltd. — account for 33 per cent of the
school’s total electrical energy savings, but perhaps the most innovative energy conservation measure of all is an
open loop ground source heat pump system that uses well water for year-round heating and cooling.

Making the new Abby Senior even more special: it was designed by Ryan Huston of Chilliwack’s Craven Huston
Powers Architects. Huston graduated from Abby Senior in 1975. 37 years later, he returned to design a beautiful new,
sustainable school for generations to come.

Looking for new ways to build better? $ BC Hyd ro

Visit bchydro.com/construction

or call 1 866 522 4713 to learn more. Power smart

B16-026f
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Self-regulation is a privilege and a responsibility. It is something that
remains top of mind in my role as president of APEGBC. In the wake
of the Ordre des ingénieurs du Québec and the Real Estate Council of
BC (SEE PAGE 10) recently losing self-regulation, it's worth reminding
ourselves what it means for a profession to both self-regulate and to
effectively govern to maintain that privilege.

APEGBC’s objective is to protect the public interest through
regulation of the practice of professional engineering and
geoscience in the province. In a 2013 paper titled “Professional
Self-Regulation and the Public Interest in Canada,” Dr. Tracey
L. Adams, sociology professor at Western University, states that
advancing the public interest is achieved by:

1. Protecting the public from unqualified and incompetent

practitioners, and

2. Developing mechanisms to ensure high quality of service is

delivered.

Professional regulators achieve these ends through tools that
include a code of ethics, minimum entrance requirements, practice
reviews, practice guidelines, and a rigorous disciplinary system.
These tools support the objective of protecting public interest.

In addition, the public increasingly demands that professions
continually demonstrate vigilance in protecting those interests.

What happens when professions forget their self-regulation
purpose? We do not have to speculate, because several BC
professions have lost the privilege of self-regulation in recent years.
Teachers, private career colleges, and real estate are now regulated
by government boards. As an example of what can contribute to
loss of self-regulation, the independent advisory group charged
with examining the BC real estate industry’s regulatory framework
reported “Each member of a self-regulating industry needs to be
part of the compliance regime and report misconduct promptly;” and
“The independent advisory group found this culture is lacking in the
real estate industry”

Losing the ability to self-regulate means a profession loses its
ability to directly control its evolution, set standards, and maintain
control over quality of service in the face of growing demands for
greater consumer choice and increased economic efficiencies.

Governing APEGBC requires Council to make informed
decisions for our members while also effectively communicating
intent, so that mutual understanding and trust exist with the
membership. Some choices Council makes are tough, but they
are based on the best information available at the time, member
consultation, and a test of “Is this in the public interest?”

Armed with the right information and communications tools, we
can be effective as a Council. There are times when our decisions may
conflict with the personal interests of some members, but ultimately
we must protect the public interest by ensuring members perform to
the highest standards of practice and ethics. We strive to strike a
win-win balance between members needs and the public interest.

To do this, we need to collaborate—with each other, with
government, and with the public—and be forward thinking. By
working together and being proactive, we can find and implement
solutions that will serve public interest and the engineering and
geoscience professions in BC long into the future.
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Submit letters up to 300 words to the editor, at innovation@apeg.bc.ca, by August 19 for the September/October edition. Letters are published as space is avail-

able. Opinions expressed are those of the authors, not necessarily of APEGBC.

Earthquake Preparedness at the Family Level
There is no question whatsoever that BC has some of the most
competent academics, researchers and practitioners in the field
of earthquake engineering and seismic design [Is BC PREPARED
FOR THE B1G ONE?, MARCH/APRIL 2016]. APEGBC engineers
and geoscientists are recognized internationally for their skill and

knowledge of seismicity, engineering seismology, and earthquake
engineering design and analysis.

When it comes to earthquake preparedness, major resources
are available in BC. One is the Preparedness in a Day workshop
run by Emergency Management BC through its chapters and

M
MOTT M

MACDONALD

Opening opportunities
with connected thinking

For almost 60 years, the designers, project managers,
and advisors at Mott MacDonald have contributed to
Canada’s most ambitious and significant projects.

Sea-to-Sky Highway. Vancouver SkyTrain. Toronto
subway system. New St. Clair River tunnel. Roughrider
Stadium. Pan America Games. Jubilee Plaza. John Hart
Generating Station. We look forward to helping you
meet the challenges of your projects.

Our team in Vancouver is supported by over 60 offices
in Canada and the USA and 16,000 staff worldwide.
We provide our clients with innovative and sustainable
infrastructure solutions.

604.681.4400
www.mottmac.com/americas

Roughrider Stadium in Regina,
Saskatchewan: Mott MacDonald’s
contribution to the conceptual design
created valuable opportunities for a
flexible, open-air venue enjoyable
during all seasons.
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branches; for example, the North Shore
Emergency Management Centre, in North
Vancouver. I feel APEGBC members can
help improve BC’s earthquake preparedness
at the individual and community level by
attending such workshops with our families.

To help raise awareness and better retain
the information shared, my family and I
asked two other families to attend the May 7
North Vancouver workshop with us. Our
families include four children between
the ages of 11 and 20, and four parents—
including a civil engineer and two
geotechnical engineers with backgrounds in
earthquake engineering. We organised our
attendance long in advance and planned for
it through a number of discussions.

The workshop will have lasting
effect on us and our children, and our
emergency preparations are now being fully
implemented and maintained.

Despite our backgrounds, as parents
we felt attending the workshop as families
was the best way for us to leave a lasting
impression on our children. They worked
as a team to prepare themselves for the
inevitable eventuality of the Big One—
whether it happens in our lifetimes or not.

—Dr. Mahmoud Mahmoud, PEng., FEC
Vancouver, BC

In Memory of Dr. Neil Risebrough,
P.Eng.

Anyone spending time with Neil
Risebrough, PEng., soon realised he
knew more about more topics than the
average person. At the University of British
Columbia, Neil was known as a great
teacher and role model, a down-to-earth
colleague and friend, and a reliable and
experienced professional engineer.

Neil obtained his undergraduate
and master’s degrees in Applied Science
(1960 and 1961) from the University
of Toronto and his Ph.D. from UBC
(1966). He remained in BC, raising his
family, teaching in the UBC Faculty of



Engineering, and practicing engineering in his chosen field—
metals and materials engineering—with Bacon Donaldson,
which later became Canspec.

At UBC, Neil personally marked every exam taken by his
students. He told them they had paid for their education, and
he expected them to come to him after hours—even giving
students his home phone number—if they needed help.
Students in the Engineering Faculty awarded Neil the Gage
Teaching Award in 1976 and made him an honorary president
of the Engineering Undergraduate Society. As well, he received
the Just Desserts award from the Alma Mater Society for
his service to all students. Neil was respected as a teacher
because he had more than academic knowledge. His work as a

professional engineer allowed him to bring current examples of
engineering into the classroom.

He specialised in failure analysis, and was often asked
to provide expert witness in court. Neil’s curiosity made
him pursue the why and how of what. Along with academic
subjects, he learned practical skills, such as plumbing, electrical
wiring, and carpentry, and enjoyed long conversations with
friends and family who had skilled trades knowledge. He read
several newspapers a day for most of his life.

Neil Risebrough passed away from cancer in Richmond, BC,
on January 10, 2016.
—Mary Risebrough
Richmond, BC

[
THURBER ENGINEERING LTD.

Andrew Sorensen, P.Eng., CSAP
[Associate, Vancouver)

Andrew received his undergraduate degree
in Civil Engineering in 1998 from the
University of British Columbia and joined
Thurber in 2013 as a Senior Environmental
Engineer. Andrew’s 16 years of environmen-
tal engineering experience have focused on
the contaminated sites industry in both the
consulting sector as well as with the
Department of Fisheries and Oceans.
Andrew works with clients to develop
practical, innovative, and cost-effective
solutions to client needs.

Travis Deeter, P.Ag.
(Associate, Vancouver)

Travis received his Science undergraduate
degree in 2001 from the University of British
Columbia and joined Thurber in 2011 as an
Environmental Scientist. Travis's 15 years of
experience have focused on contaminated
sites and included site investigations, small
and large-scale remediation projects,
environmental  permitting and  spill
cleanups.

thurber.ca

Appointments

Paul Evans, M.Eng., P.Eng.
(Principal and Director, Vancouver)

Paul joined Thurber in 2006 as a Junior
Engineer in the Vancouver Office and while
with Thurber, completed his M.Eng. from
The University of British Columbia in 2011.
Paul has been the Vancouver Branch
Manager since December 2014 and will
continue in the role. Paul has over 10 years
of  experience  with  transportation
infrastructure, and will continue to contrib-
ute to the successful delivery of transporta-
tion infrastructure related projects.

“The addition of Paul is an important step in
Thurber’s succession strategy and the
orderly transition of Thurber’s leadership
and internal ownership. The Thurber Board
of Directors is excited to welcome him to the
Corporate team” states David Tara, P.Eng.,
Thurber's current President.

Steven Coulter, M. Sc., P.Eng.
(Associate, Vancouver)

Steven received his undergraduate degree
in Civil Engineering from Dalhousie in 2001
and his Masters of Science in Geotechnical
Engineering from the University of Alberta
in 2004. Steven joined Thurber in 2007 and
has focused on heavy civil foundations,
transportation infrastructure and dike
rehabilitation and improvement works.
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slewsmakers

Geoscientists Canada has bestowed fellowships on three APEGBC
members for service given to Canada’s geoscience profession. The
fellowships for Brendan Miller, PGeo., FGC, Julie Orban, P.Geo., FGC,
and Dr. Michael Wrinch, P.Eng., FEC, FGC (Hon.) (SHOWN, WITH
2015/2016 GEOSCIENTISTS CANADA PRESIDENT GEORGE EYNON,

Three BC Members PGeo., FGC), were announced in June at the 43rd annual meeting of

Made Geoscience Geoscientists Canada, in Calgary, Alberta.
The Geoscientists Canada Fellowship honours individuals who
Fellows , . . : .
ave given noteworthy service to the profession, through service to
Geoscientists Canada, to one of the provincial and territorial regulatory
bodies that are the constituent associations of Geoscientists Canada, or
in another capacity.
Also at the meeting, Hendrik Falck, P.Geo. (NAPEG), FGC, took
office as president of Geoscientists Canada for 2016/2017.
Geoscientists Canada is the national organisation of the nine provincial
and territorial regulatory bodies that govern Canada’s professional
geoscientists and geoscientists-in-training.

Mission: Innovation

As APEGBC’s official publication, Innovation aims to publish information that is of interest and relevance to the professions, is balanced, objective and
impartial, affects the conduct of members, and showcases innovative engineering and geoscience work of members. A secondary aim is to provide a forum
for the exchange of views among APEGBC members through the publication of letters to the editor.

We bring smart,
creative, inspired
people together.

We build lasting relationships with clients
and their communities and we are
growing our team in Prince George.

Join our feam and help us create communities.

stantec.com/designyourcareer

Stantec is an Equal Opportunity Employer dedicated to Affirmative Action,
Workforce Diversity, and the principles of Employment Equity.

Scott Bilorough PEng
Design with community in mind @ Sta nteC
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Regulatory Body for Quebec Engineers Placed under Trusteeship

Quebec’s professional regulatory body for engineers, the Ordre
des Ingénieurs du Québec (OIQ), has had its powers of self-
regulation revoked and has been placed under trusteeship of
the provincial government.

Announced July 6, the move by Quebec’s provincial
government follows a recommendation from the Office des
Professions, the authority that oversees the province’s professional
regulatory bodies. A press release issued by the Office states:
“The Office believes that the effective delivery of activities of
regulation of the profession and the financial stability of the OIQ
are seriously affected, to the point of putting into question the
capacity of the OIQ of carrying out its primary mission of public
protection”

The OIQ has faced a number of internal challenges and
financial difficulties in recent years. In 2014, two experts, Pierre
Pilote and Dr. Yves Lamontage, were appointed by the Office des
Professions to help the order address these issues and presented
their recommendations in January 2015. In a report submitted
in June 2016, the OIQ outlined how it intended to implement
the recommendations. These were dismissed by Quebec’s
Justice Minister, Stéphanie Vallée, as “insufficient” She said that

The BC government announced June 29 that it is ending
self-regulation by the province’s real estate industry, and is
overhauling its governance, oversight and accountability.

“The point of regulation is to protect people,” said Premier
Christy Clark. “It is not a right. Self-regulation is very much a
privilege. It’s granted on behalf of the public by government to
professions that say they can do the job and prove they can do
the job”

Under the new framework, a dedicated superintendent of real
estate will take over the Real Estate Council of British Columbia’s
regulation and rule-making authority to carry out the changes
required to restore public confidence. Legislation is underway
to provide the superintendent with the ability to enforce a
comprehensive code of ethics and professional conduct for the
industry, increase standards for licensees, and require record
keeping and reporting that will help uncover industry practices
that place consumers at risk.

infighting and financial difficulties had made the OIQ unable to
fulfill its primary responsibility of protecting the public.

Three administrators have been named by the government to
work with the OIQ board to achieve a solution for governance of
the order: professional engineer Michel Pigeon, lawyer Johanne
Brodeur, and certified professional accountant Francois Renauld.
The OIQ Board of Directors took office only recently.

A statement by the OIQ noted that it was “disappointed with
this decision, which was made after a year of efforts and results in
line with its mission of protecting the public. However, the OIQ
respects it

This development in Quebec, as well as the BC real estate
industry’s recent loss of self-regulation, has implications for
professional regulatory bodies across the country.

“While OIQ operates in a different environment, issues of
governance and public protection are resonant for APEGBC
as the regulatory authority for engineering and geoscience in
BC,” said APEGBC President Dr. Michael Wrinch, P.Eng., FEC,
FGC (Hon.). “Self-regulation is a privilege, not a right, and it is
incumbent on us to remain vigilant and ensure we are acting to
fully deliver on our duty to protect the public”

The council itself will be revised to include a majority of
public-interest, non-industry members.

The government’s decision to end the industry’s self-regulatory
powers follows the release of a report by the independent advisory
group charged this spring with examining the industry’s regulatory
framework. The report states, “Self-regulation is a privilege, not
a right or entitlement. The profession or industry group must
protect the public interest or risk losing that privilege, along
with the confidence of government and the public” It provides
28 recommendations to improve real estate industry regulation
and protect the public. The recommendations advise changes to
requirements and processes that support public interest.

The government indicated that it accepts the recommendations

The loss of self-regulation by the province’s real estate industry
potentially has implications for all BC self-regulators. APEGBC will
continue to follow this issue.

Access the report at apeg.bc.ca/BC-real-estate-reg-news.

Online Law and Ethics Seminar Goes Live this Summer

All applicants for registration as
professional engineers, professional
geoscientists or engineering and
geoscience licensees in British Columbia
must complete the Law and Ethics
requirement.

APEGBC’s new, online seminar will allow
users to fulfill the Law and Ethics requirement
for registration anywhere and at any time. Its
10 modules include videos, concise reading,
case studies, knowledge tests, and activities for
an engaging and accessible learning platform.

Until the online seminar is launched
later this summer, applicants can meet the
Law and Ethics requirement by purchasing
and viewing the DVD version of the Law
and Ethics seminar, from apeg.bc.ca/
Resources/Online-Store/Products.
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Share Your Feedbhack on Possible Regulation of Organisations

APEGBC is examining the issue of regulating engineering
and geoscience organisations in BC, and seeks your feedback.
The Advisory Task Force on Corporate Practice invites
members to share their perspectives on regulating corporate
practice in BC by submitting their feedback on an online
form by August 28.

We are exploring this complex issue again to determine
whether the association should pursue regulatory authority
for corporate practice to enhance public protection. The issue
is raised repeatedly by members and organisations that look
to APEGBC to ensure practitioners and companies within
various sectors meet the same quality assurance standards—
particularly when major incidents involving engineering or
geoscience occur in BC or elsewhere.

APEGBC seeks to fulfil its legislated duty of public
protection, and this examination of corporate practice will help
determine whether regulation of engineering and geoscience
organisations would contribute to this goal in a meaningful way.

Council established an Advisory Task Force on Corporate
Practice to guide the process of evaluation and member and

stakeholder consultation. The task force comprises APEGBC
members and industry representatives, including government,
manufacturing, construction, the Association of Consulting
Engineering Companies - BC (ACEC-BC), and others.

Feedback received by August 28 completes the first
stage of consultation on the issue, and will be used to guide
development and assessment of potential regulatory models
for what corporate practice could look like in BC. The second
stage of consultation, which begins this fall and includes a
presentation at APEGBC’s Annual Conference in Victoria,
will focus on gathering more-detailed input on members' and
stakeholders preferences for non-regulatory and regulatory
options for corporate oversight.

After considering all input, the task force will make its
recommendation to Council in 2017 whether to pursue
regulatory authority over corporate practice in BC.

Find the survey at apeg.bc.ca/corporate-practice_Surveyl.
Questions, comments and requests for information can be
directed to corporatepractice@apeg.bc.ca.

Cast Your Vote in the 2016 Council Election

Update your contact information
with APEGBC to receive the
voter-information email for this year’s Council election.
Voting will be conducted electronically, and members and
licensees will be emailed candidate statements and voting
instructions August 31. This information will also be
available online, and paper
ballots and hard copies of the candidate statements can
be requested from the APEGBC office.
Voting opens August 31 and remains open until 12:00
PM NOON, PDT, Friday, October 7, 2016.

During APEGBC’s 2016 annual general meeting on
October 22, members can bring forward motions for
Council’s consideration. Motions may be proposed by
registered professional members (P.Eng. or P.Geo.) or
licensees (Eng.L. or Geo.L.).

APEGBC encourages members and licensees who
wish to submit motions to do so by October 18.
Advanced submission allows the association to address
procedural issues with the proposed motions’ movers
before presentation at the AGM.

Members and licensees may also submit motions
from the floor at the AGM. All motions must be

Submitting Motions at the Annual General Meeting

APEGBC members eligible to vote in Council elections
include professional members (P.Eng. and P.Geo.) and
engineering and geoscience licensees (Eng.L. and Geo.L.).

When logging into the APEGBC Member Portal
to update your information, consider changing your
password. Regular password changes help keep your
information secure.

To update your information or change your password,
log onto the member portal at apeg.bc.ca/update-info, or
contact the APEGBC office at 604.430.8035 or toll-free
1.888.430.8035.

received prior to the deadline approved by the
assembly—usually 10:00 AM on the day of the AGM.

A motion’s mover and seconder must both be present
at the AGM to introduce their motion.

The AGM takes place Saturday (8:30 AM to 12:30 Pm),
October 22, 2016, at the Victoria Conference Centre, in
Victoria, BC. At the meeting, APEGBC's president and
CEO report on the association’s activities of the past
year, and the financial report is presented. Members
will have opportunities to ask questions of Council
about reported business and proposed motions.

For more information, visit apeg.bc.ca/agm.

10 JULY/AUGUST 2016 INNOVATION



Members Weigh in on Guidelines

In November, APEGBC asked members to

participate in a survey on the associations

guidelines. The first of its kind for APEGBC,

the survey gathered baseline data from

members relating to:

e awareness of APEGBC guidelines;

e awareness of professional obligations
relating to the guidelines;

e guideline use; and

e guideline accessibility.

The survey was open for 29 days; 1,636

members responded.

The survey yielded valuable insights.
Respondents identified content within
the guidelines that they felt could benefit
from greater clarity, made suggestions
to improve ease of understanding

for the guideline documents, and
suggested future guidelines. Some
members indicated they didn’t want
to see APEGBC create guidelines that
already exist through federal or other
provincial engineering regulators, or
duplicate information that already
exists within other municipal,
provincial or federal standards, codes
or bylaws. They also encouraged
APEGBC to keep guideline documents
concise for ease of use.

Next Steps

APEGBC staff are reviewing the survey’s
results and determining ways in which the
findings can best inform the professional

Respondent Familiarity with APEGBC Guidelines

- aware of some/all the

refer to guidelines and

guidelines that apply
to their practice

practice support provided to members.
This may influence practice advice,
guideline development, communication
with members and educational
opportunities. APEGBC is also exploring
ways to address key findings around
enhancing awareness of the guidelines
and members’ professional obligations,
as well as improving members’ access to
the guidelines.

For survey results, visit apeg.bc.ca/news/
guideline-survey-results. APEGBC guidelines
can be found online at apeg.bc.ca/guidelines.
For information about APEGBC guidelines,
contact an engineering or geoscience practice
advisor at practiceadvisor@apeg.bc.ca,
604.430.8035, or (toll-free) 1.888.430.8035.

Lerr: When asked to indicate their level of familiarity with the
APEGBC guidelines, 54% of respondents said they refer fo the

- never heard of

APEGBC guidelines
do not know where to find
APEGBC guidelines

guidelines and are aware of some or all of the guidelines that
apply to their practice. The remaining 46% reported they do not
refer to the guidelines in their work for various reasons.

- no APEGBC guidelines

apply to work Guidelines with Highest Reported Use

- other Supervision
Document Checks
of Engineering and I_
Level of Respondent Understanding of Professional Obligations under APEGBC Guidelines Geoscience work
- full understanding Retention
of Project [N
- unsure Documentation
unaware UseofSeal | [

58% of respondents said they had a full
understanding of their professional obligations
under the APEGBC guidelines; however, 34%
indicated they were unsure, and 8% said they
were unaware of their obligations.

The guidelines with the highest reported rates of use by
respondents were Quality Management Guidelines,
specifically those for Use of Seal, Retention of Project
Documentation, Documented Checks of Engineering and
Geoscience Work, and Direct Supervision.

New Guidelines to be Released this Summer

APEGBC typically produces new guidelines every year and updates its guidelines regularly to keep them relevant. This summer,

look for new guidelines on Site Characterization Assessments for Dam Foundations in BC, Professional Responsibilities for the
Design and Installation of Elevating Devices in New Buildings, and Expert Witness (SEE PAGE 51).
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ouncil report

APEGBC’s Council of elected members and government representatives meets throughout the year to conduct the business of association governance.

JUNE 17, 2016

Volunteer Guidelines Approved

A 2014 survey of APEGBC volunteers identified the need for a
volunteer policy and procedure manual. As a part of the volunteer-
orientation program currently being developed, a guideline
document has been created to provide information on policies and
procedures related to volunteers’ involvement with APEGBC. This
includes policies regarding harassment and violence, alcohol and
drugs, confidentiality, and conflict of interest.

Council reviewed and approved the guidelines. Current and
new volunteers will be asked to read and acknowledge acceptance
of the policies and procedures, which will become a part of
volunteer orientation. The guidelines will provide APEGBC
volunteers with resources to support their involvement with the
association, while supporting operations and good governance
practices.

Discipline of Practice versus Discipline of Study Policy Updated
The Registration Committee has been examining the
demonstration of engineering competencies as adequate proof
that an academically qualified applicant whose discipline of
practice is different than his or her discipline of study has the
knowledge and competencies to practise.

Having piloted this approach since 2009, the Registration
Committee requested that staff develop or revise policy to reflect
this practice.

Council approved the resulting changes to the Policy on
Applicants whose Discipline of Practice/Experience is Different
than the Discipline of Academic Qualification.

Policy for Publication of Disciplinary Decisions Revised
Council approved revisions to the existing Policy on
Publication of Disciplinary Decisions to allow APEGBC to
publish the name of a member subject to discipline where some
elements of the Notice of Inquiry have been proved or agreed
to, instead of requiring that each individual element of the
Notice of Inquiry be proved.

Human-induced Climate Change Position Paper Approved
APEGBC’s Climate Change Advisory Group (CCAG) prepared a
position paper on human-induced climate change.

Council approved the paper, pending final editorial and legal
review before publication.

By establishing APEGBC’s position on the causality of
climate change, the association seeks to provide guidance for
the provision of professional practice support to APEGBC
professionals so they can meet their obligations under the
Engineers and Geoscientists Act when carrying out professional
activities related to climate change. An established position on
this subject will also better enable APEGBC to provide input to
various levels of government on the implications of climate action
plans for engineering and geoscience practice in BC.

APPOINTMENTS
Building Codes Building Enclosure
Committee Committee

Robyn Edgar, P.Eng.

M.F. Sophie Mercier, P.Eng.
Christa E. Wilcock, P.Eng.
Michael J. Wilson, P.Eng.

Emilia Mazzonna, P.Eng.
Roz C. Nielsen, P.Eng.

Sina Abadzadesahraei, UNBC
Kevin Byrne, UofA

Michelle Campbell, OSU
Rachel Chouinard, UBC

Council Election Scrutineers

Paul Blanchard, P.Eng., FEC,
FGC (Hon.)

Kathleen Kompauer, P.Eng.,
FEC, FGC (Hon.)

Dennis McJunkin, P.Eng., FEC,

Aadish Gupta, UofA
Duncan McLeish, McGill
Samantha Morgan, SFU
Noga Vaisblat, UofA

Bei Wang, McGill

Tessa Wilson, UBC

Geoscience BC scholarships are awarded
annually to earth science post-graduate
students working on a BC-based mineral
or energy exploration project and/or
development of a related thesis topic.

Gedéscience BC
@ @ @ geosciencebc.com

JULY/AUGUST 2016

FGC (Hon.)

Discipline Committee

Thomas Leung, P.Eng., Struct.
Eng., FEC

Oliver Bonham, P.Geo., FGC

Editorial Board
Gloria Grill, P.Eng.

Organizational Quality
Management Committee
William Hughes, P.Eng.

Practice Review Committee
Dr. Donald Gillespie, P.Eng.

Standing Awards Committee
Nadine King, P.Eng.

Kevin Riederer, P.Eng.

Ben Whiting, P.Geo.
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For nearly 40 years, Nilex’s engineered,
technically advanced geosynthetic
solutions have been the trusted choice
of owners, consultants and contractors
for their incomparable quality, durability
and performance.

From grade separation to subgrade
stabilization, erosion control to
stormwater management, we deliver
alternatives to conventional construction
methods, saving time and money while
easing use of non-renewable resources.

Nilex. Smart. Choice.
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Energy at work FORTIS BC

Rebates available*

We'll give you something
o smile about

We’re always looking for new opportunities to help our customers save
energy, including education, health care and government organizations.

In fact, we helped one Lower Mainland health authority tailor natural gas
efficiency upgrades to fit their needs, saving them energy and money.

And when a hospital spends less money on energy, it can spend more
on other things. That makes Kori smile, so learn how our programs can
make you smile, too.

That’s energy at work.

fortisbc.com/smile

*Conditions apply.

FortisBC uses the FortisBC name and logo under license from Fortis Inc. (16-169.1 06/2016)
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Raising the Ceiling on Wood Buildings

Dr. Solomon Tesfamariam, P.Eng.

Past

The National Building Code of Canada places strict height
limits on combustible wood-frame buildings in Canada. Over
time, the code has changed to accommodate new research,
materials and technologies that improve the structural and
life-safety performance of wood-frame buildings and building
systems. In 1990, it increased the maximum allowable height
for residential (Group C) wood-frame buildings construction
from three to four storeys and, in 1995, extended the increase
to four storeys to include many office, retail and commercial
buildings (groups D and E). The 2015 National Building Code
and National Fire Code now permit construction of six-storey
buildings using traditional combustible materials, with size and
construction limitations for group C and D buildings.

However, concerns about fire, acoustics, building-envelope
performance and other life-safety issues in tall buildings can be
addressed by using other, alternative wood-construction techniques.
Taller buildings have been and are being built in many places.

Present
In 2009, British Columbia led the way to allow light-frame
wood construction for residential buildings of up to six storeys
in its provincial building code. Quebec followed suit in 2014—
and now allows wood buildings up to 12 storeys. Alberta and
Ontario have also revised their building codes to allow six-storey
wood buildings. In early 2015, about 150 mid-rise wood-building
projects were being undertaken in BC. The six-storey limit is
realistic for typical stick-frame construction using, for example,
two-by-four-inch stud walls, joists and beams, as shown in recent
shake table tests in the US and Japan.

The trend for increasing use of timber in residential and office
buildings can be seen around the world. In 2010, Japan announced a

The global trend has also been to increase allowable wood-
frame and timber-hybrid building heights. FPInnovations,
a research and development agency that advances Canada’s
forest-sector competitiveness, has conducted research in
Sweden, Norway and France into eight-storey wood-frame
buildings that use cross-laminated timber technologies. In
the UK, where a performance-based design approach to wood
buildings applies in place of height restrictions, a nine-story
wood-frame residential building was completed in 2008—the
tallest such building at the time. Melbourne, Australia, has a
10-storey wood building, constructed in 2012. Jurisdictions in
the US, including Seattle and Portland, are also building taller
wood-frame-hybrid structures.

Future
A number of alternative solutions that permit increases from
mid- to high-rise heights have been identified. For example,
use of modern mass timber products such as glued laminated
timber, cross-laminated timber and structural composite
lumber has been identified as a viable approach to safely
increase the height of wood buildings.

Timber-based hybrid buildings have also been identified
as viable structural forms. Hybrid buildings combine steel,
reinforced concrete, and wood into structural components
and systems. The hybrid materials can be integrated at the
component level, as hybrid slabs or diaphragms, hybrid beams,
hybrid columns, hybrid diagonals, and hybrid shear walls, and
at the building-system level, as hybrid shear wall systems, tube
systems, or vertical mixed systems.

The University of British Columbia has been a leader
in promoting wood-only and timber-hybrid buildings. A
number of recently constructed buildings at the Vancouver and

law to promote the use of wood. One aim of the law was to facilitate A six-storey crossaminated fimber building (Lerr; CONNECTION DETALLS, RIGHT)

timber-based structures in public low-rise buildings.

tested at Japan's E-Defense shake-table facility.
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Lerr: A University of British Columbia- and FPInnovations-
designed timber-steel hybrid building.

RicHT. A shake-fable test showed deformation and energy
dissipation of the timber frame of a hybrid building were
governed by the inelastic deformation of the connections.

Okanagan campuses, including the 18-storey student residence
being built this year (SEE PAGE 17), are examples. The
university also leads in research into effective use of wood in
mid- and high-rise buildings.

For example, at the university, we collaborated with
FPInnovations to develop a hybrid structure that incorporates
cross-laminated timber infill shear panels within steel moment
resisting frames. The project included development and
analytical validation of a number of tests, models and methods

to measure the building’s structural and life-safety performance.

Tests assessed the connections between the wood-based panels
and steel frames, and novel tube-type connections to eliminate
damage in the timber, an iterative direct displacement-based
design method, and a force-based design guideline for the
building were developed. The results indicate how effective the
proposed hybrid building would be, as well as improvements in
its seismic performance.

Such research into structural and life-safety building
performance and building systems—undertaken in BC and
elsewhere—is key to laying sound foundations of evidence and
information on which building code amendments and revisions
are based. As alternative construction techniques, wood-based

materials, and new technologies are developed and shown to
perform to code standard, the ceilings on maximum allowable
heights of wood-frame and timber-hybrid buildings will rise. B

For the last six years, Dr. Tesfamariam, P.Eng., has led the
development of timber-based hybrid structures at the School of
Engineering, University of British Columbia, Okanagan. The
work is supported through NEWBuildS—a multi-disciplinary
NSERC strategic research network for engineered wood-based
building systems—and Forestry Innovation Investment. His
research interests include protecting civil infrastructure and
structural systems from hazards.

Dr. Tesfamariam presents at APEGBC’s 2016 Annual Conference,
October 20-21, in Victoria, BC. His session will include research
and modelling results for the hybrid building discussed here.

Since graduation, you’ve upgraded your computer, your cell phone
and probably even your car. What about you? Isn’t it time you
thought about upgrading your knowledge and skills?

Upgrade — your way — with an on-line Master’s program.

The on-line Master’s program in Electric Power Engineering in the
Department of Electrical & Computer Engineering, University of
Waterloo, offers advanced, state-of-the-art, training in Electric Power
Engineering. The Program is designed for engineering personnel
from the electric power industry, electrical engineering graduates,
and other professionals looking to upgrade and accelerate their career
in the power and energy sector. The program offers a full spectrum
of courses, offered over three terms each year, which are relevant

to the power industry. Courses are taught by world-class faculty
members from the Department’s Power & Energy Systems Group;
one of the best power engineering research groups in North America.

Program Information

One of the following three program options is available to all
program participants:

» Master of Engineering (MEng) in Electric Power Engineering:
Awarded on completion of 9 courses

» Graduate Diploma (GDip) in Electric Power Engineering:
Awarded on completion of 6 courses

» Certificate of Completion: Awarded on completion of a single course.

The MEng and GDip Programs are fully approved by the Ontario Council
on Graduate Studies. For more information on course schedules, fees,
and other details, please visit ece.uwaterloo.ca/onlineMEng.

UNIVERSITY OF

%) WATERLOO

C€009287
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New Heights in Wood Construction
The UBC Brock Commons Student Residence Building

Duane Palibroda, P.Eng., Struct.Eng., Bernhard Gafner, P.Eng., Robert Jackson, EIT

rock Commons is an 18-storey mass timber-hybrid

student residence under construction at the University of

British Columbia, in Vancouver, Canada. When completed

in 2017, it will be the tallest mass timber-hybrid building
in the world, at 53 metres high. Fast+Epp are the structural
engineers, working in conjunction with Acton Ostry Architects and
Architekten Hermann Kaufmann. Total project cost, including fees,
permits, and so on, is $51.5 million.

The structure comprises 16 floors of five-ply cross-laminated
timber (CLT) floor panels, a concrete transfer slab at Level 2,
and a steel-framed roof. The CLT panels are point supported
on glued laminated timber (glulam) columns at a 2.85-metre x
4.0-metre grid. Beams were eliminated from the design by using
CLT’s two-way spanning capabilities. Two full-height concrete
cores, which provide lateral stability, complete the structure.

Project Background

The University of British Columbia has experienced increasing
demand for student housing and has a sustainability
commitment to a campus that acts as a “living laboratory”

where innovation is encouraged, not only in academia, but
also in building and infrastructure. Pairing this drive with the
potential for external funding related to mass timber research,
the project was born.

The key goals of the project were to create a safe,
functional, sustainable, and cost-effective residence
for students. Delivering a mass timber building with a
construction cost that aligned with the unit cost of a
comparable traditional concrete tower in Vancouver was
an important goal to demonstrate the viability of wood as
practical material for tall-building applications.

To facilitate this effort, UBC Properties Trust assembled
an integrated design team. The construction manager was
appointed, and the timber installer and concrete trades joined
the team in a design-assist role, providing real-time feedback
on the evolving structural design and offering valuable
constructability advice.

With the aggressive budget and timeline in mind,
construction began in November 2015, 11 months after the
design team was assembled.

INNOVATION JULY/AUGUST 2016
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Structural System

The design intent was to keep the structure simple and
sensible—to develop a prefabricated “kit-of-parts” that could
be installed quickly and easily, with minimal labour on site.
Materials were used where they made sense.

Cross-laminated timber is often used as a one-way decking
system, ignoring the two-way spanning capability afforded by
its cross laminations. By using CLT to span in both directions,
the design team was able to eliminate beams, significantly
reducing the overall structural depth. This created a clean,
flat, point-supported surface that allowed for unobstructed
service distribution, as is commonly found in flat-plate concrete
construction. Furthermore, by adjusting the column grid and
architectural program to suit the maximum available panel
size, the team was able to both minimise the overall number of
panels—and therefore the number of crane picks—maximise
structural efficiency, and reduce waste.

The primary lateral support for earthquake and wind loading
is provided by two concrete cores. Although timber-based
lateral force-resisting systems such as CLT walls and cores,
timber-braced frames, or post-tensioned/self-centering systems
were feasible design options for this project, the testing, time,
and costs required to obtain regulatory approvals would have
increased costs and delayed the completion date.

NIERNATIONATENGINEERING
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CLT floor slabs with glulam
columns and steel connectors

partial encapsulation
during construction

Crenit: UBC AND AcToN OSTRY ARCHITECTS

Hybrid mass timber and concrete core structure completed construction

Design Challenges
With this level of innovation, several key design challenges
needed to be resolved. These are discussed below.

Codes and Standards

The current British Columbia Building Code (BCBC 2012) limits
the height of wood buildings to six storeys. As such, a special
approvals process was required for this project. The design is
based on a site specific regulation (SSR), administered by the BC
Building Safety and Standards Branch and is applicable only to
this project and site.

One specific requirement of the SSR was that the building be
designed according to the not-yet-adopted 2015 National Building
Code of Canada rather than the prevailing BCBC 2012. The main
impact of this requirement was an increase in the applicable
seismic acceleration values, which are about 50 percent higher
than those associated with the current code.

Due to the complexity of the project, two independent
structural peer reviews were completed. The first independent
review was timber focused, and was completed by Merz Kley
Partner ZT GmbH, Dornbirn, Austria. The second review was

Organizational Quality Management

To successfully deliver innovative projects of this type, within the
stringent design timeline, tight project controls are essential.

Fast+Epp’s Organizational Quality Management- (0QM-) certified
quality-control procedures, which extend from project conception
to completion, allowed engineers to stay organised and on-track

throughout the design phase and into construction.

In the firm’s experience, having tight quality-control procedures
is particularly important for projects with aggressive schedules.
APEGBC's 0QM-cettification process bolstered the firm's
existing organizational management and checking procedures,
creating lean, efficient, and easy-to-use tools.




Point-supported
cross-laminated
timber panel testing
apparatus and
failure

completed by Read Jones Christoffersen Consulting Engineers,
Vancouver. In addition, Fast+Epp undertook an in-house
structural review in accordance with its organisational quality
management policies.

Prefabrication
Prefabrication is an essential consideration when designing
large-scale wood structures. Well-planned erection and
shop drawings are vital to ensuring smooth production and
installation of timber elements. This results in fewer errors
onsite, less remedial work, and a shorter overall construction
schedule. All CLT and glulam elements were CNC (computer
numerical control) machined with quality-control protocols to
better ensure seamless erection of the timber superstructure.
To help achieve a high level of prefabrication for all design
disciplines, CadMakers, a third-party consultant, modelled
the building and helped coordinate design documents prior
to and during construction. The three-dimensional model,
created with CATIA software, includes fully detailed structural
elements and connections, as well as mechanical/electrical
systems and architectural fit-outs. The model allowed all CLT
penetrations for mechanical and electrical sleeves to be fully
coordinated during the design process and their conversion
into fabrication files (CAD/CAM) needed for CNC machining.
Thorough quality-control measures were critical with this
level of prefabrication, because more up-front information and
documentation were required than with a typical project.

Point-supported Cross-laminated Timber

In addition to stiffness and bending requirements, rolling
shear stresses at the supports are typically a controlling factor
in two-way, point-supported CLT floor plates. A rolling shear
failure is one in which the fibres “roll over” each other, due

to shear forces that are perpendicular to wood grain. After
designing the custom layup to suit the rolling shear and
flexural demands, the design team completed 18 full-scale load
tests on panels from three prospective CLT suppliers at the
Vancouver FPInnovations laboratory to validate the analysis.

Based on this testing, rolling shear capacities were found to be
higher than published.

Column Shortening and Shrinkage
In tall wood buildings, axial column shortening needs to be
considered during design. When properly accounted for, the
shortening should not negatively affect the construction, use, or
long-term performance of the building.

Several factors affect glulam column shortening:

e Dead load elastic axial shortening (A = PL/AE)
e Live load elastic axial shortening (A = PL/AE)
o Shrinkage parallel to grain

e Joint settlement

¢ Column length tolerances

e Wood creep

The main concerns regarding these shortening effects are
the impact of the deformations on the vertical mechanical
services, and the differential movement between the wood
superstructure and the stiff concrete cores. The effects of these
factors culminate at the roof level, where all columns below
contribute to the shortening.

To mitigate some of these effects, a series of 1.6-millimetre-
thick steel shim plates are being added during construction, on
three strategic levels, at the column-to-column connections.

CONSTRUCTION Law

LAW CORPORATION
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e O -I' u r e S The 18-storey cores were constructed before installation of the
building's fimber and envelope began in June 2016.

Construction Tolerances and Sequencing

A carefully detailed structural system that accounts for
construction tolerances can greatly reduce the risk of on-site
issues causing delays and undue costs to the owner.

All material interfaces were identified and evaluated with
regards to their material standard tolerance compatibilities.
Where required, the design details and project specifications
were adjusted to overcome discrepancies. Additionally, quality-
control requirements were outlined in the specifications for all
CLT and glulam elements.

In order to facilitate the use of one crane and provide
sufficient time for manufacturing and shipping of the heavy
timber elements, the construction team erected the concrete
cores before the wood arrived onsite (LEFT).

When the timber-and-envelope stage began, the team
began installing 22 large pre-fabricated envelope segments at
each level, in parallel with the timber. This sequencing ensures
weather protection at each floor, allowing building fit-outs to
begin immediately.

Concept Mock-up

To validate the proposed design’s constructability, the
construction team constructed a full-scale mock-up of a portion
of the building, 8 metres x 12 metres in plan and two storeys
tall. The mock-up included several connection types to help
determine and optimise the details used in the final design. In
addition, the mock-up was used for development and evaluation
of building-envelope systems considered for the project.

Conclusion

A mass timber building of this scale carries a unique

set of engineering and management challenges, many of
which can be mitigated through the
use of innovative design strategies
and strong quality-control protocols.
To date, the project's cost has been
competitive with that of concrete
towers in the local marketplace—
largely due to an integrated design
team, real-time input from trades,
and structural discipline. B

Duane Palibroda, P.Eng, Struct.Eng.,
is Managing Principal at Fast+Epp
Structural Engineers, and contributes
more than 25 years of experience as
project leader on key projects.

FOR 125 YEARS
Bernhard Gafner, P.Eng, is an

A iate at Fast+Epp Structural
Bull Housser’s lawyers have been trusted to handle ssociate ab rasitEpp Structura
) Engineers. He is project manager and

some of the largest developments and transactions desi )

IR o : esign lead on the UBC project.
BULL in British Columbia’s history. We apply creative ‘ .
HOUSSER approaches to deliver solutions that are practical Robert Jackson, EIT, is a project
LEGAL COUNSEL and cost-efficient. engineer at Fast+Epp Structural

Engineers and is heavily involved in
m the design and construction of UBC
Brock Commons.
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Why do thousands of
APEGBC Members insure with
Park Insurance?

Power of Numbers
ﬁ 130,000+ Over 130,000 policies issued to APEGBC
policies members since the programs inception.

Customer Service
98% claims satisfaction rating from
APEGBC members.

Expertise & Advocacy

«@)» 25+ Over 25 years of experience and advocacy
years for APEGBC members.
Results
6 $45 Over $45 million in claims payouts to
million APEGBC members.

Get protected with the

APEGBC Member Insurance Program!

Get your free no-obligation quote today www.park.ca/apeg/quote
Or call us for more details 1.800.663.3739
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the Metro Vancouver Waste-to-Energy Facility for a cost of $5.4 million. This project
decreased NO, emissions by more than half and included two main components. The
first, which involved physical modifications to the combustion air system and combustion

In 2015, Metro Vancouver completed a Nitrogen Oxides (NO,) Reduction Project at

monitoring and controls, introduced a Low NO, (LN™) process, a proprietary process
developed by Covanta Energy to substantially reduce NO, formation. The second main
component involved upgrading the selective non-catalytic reduction (SNCR) system, which
reduces NO, by supplying additional ammonia to the furnace in a spray pattern that supports
a more complete chemical reaction.

Clearing the Air
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Project Drivers

Metro Vancouver delivers regional services,
policy and political leadership on behalf

of 22 municipalities, one electoral area,

and one treaty First Nation. One of the
regional services provided is the disposal of
municipal solid waste.

The waste-to-energy facility in Burnaby,
BC, was commissioned in March 1988, and
is an essential part of the region’s solid waste
disposal network, managing approximately
30 percent of the region’s commercial and
residential waste. The facility manages
garbage in an environmentally safe manner
and generates valuable, renewable energy
sources: steam and electricity.

The facility cost approximately $70
million to construct over 2.5 years under
a design/build/operate (DBO) contract.
It is owned by Metro Vancouver and
operated by Covanta Burnaby Renewable
Energy, ULC. When the facility was
constructed, Metro Vancouver publicly
committed to continually working to
improve the equipment’s environmental
performance through investigation of
new technologies and improved methods
of operation. Metro Vancouver’s Air
Quality Management Plan (2005)
contains an objective to reduce NO,
levels in the region’s airshed, including

GIC works to meet the
needs of busy professionals
with regards to technical
training and technical confirmatory
exam preparation. GIC offers:
* Professional development live
and distance courses
* More than 100 technical confirmatory
exam preparation courses offered
for P. Eng. national exams
2-3 times a year
 Online courses: from language
skills to management techniques,
GIC offers flexible learning
solutions for your busy schedule
* In-house training:
customized training
delivered to your location.
Contact:
onsite@uic-edu.com
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reducing point source emissions. The
waste-to-energy facility was identified as
a point source generating 0.8 percent of
NO, in the region.

In addition, in 2011, the British
Columbia Ministry of Environment’s new
Guideline for Emissions from Municipal
Solid Waste Combustion lowered the NO,
guidelines from 350 mg/m* to 190 mg/m?
This value has since been adopted into a
draft operational certificate for the waste-
to-energy facility, which the Ministry of
Environment has indicated it will finalise.

Why Target NO,?

Nitrogen oxides, comprising primarily
nitric oxide (NO) and nitrogen dioxide
(NO,), are formed during combustion in
the presence of air. Nitrogen oxides are a
precursor to ozone, secondary particulate
matter, and acid rain. Ozone and
particulate matter are the key air pollutants
of concern in Metro Vancouver, with a
broad range of health effects. Precursor
reductions are key goals of Metro
Vancouver’s Integrated Air Quality and
Greenhouse Gas Management Plan and
the new multi-agency Regional Ground
Level Ozone Strategy.

NO, Reduction Project Components

Combustion Air Modifications
Municipal waste combustors typically
employ a moving grate with two major
sources of combustion air. Primary, or

underfire, air is supplied through plenums
located under the grate, and is forced
through the grate to dry and combust

the waste. The quantity of primary air

is adjusted to minimise excess air while
maximising burnout of carbonaceous
materials in the waste bed.

Secondary, or overfire, air is injected
through nozzles located in the furnace
waterwalls immediately above the
grate, and provides turbulent mixing
to complete the combustion process.
Secondary air provides the majority of
the excess air to the combustion process,
which typically ranges from 60 to 100
percent in municipal waste combustors.

The LN™ process now included in the
Metro Vancouver facility introduces a
third source of combustion air: a portion
of the secondary air stream is redirected
to a series of tertiary nozzles that are
installed in the furnace waterwalls at
a higher elevation, but the total air
flow within the system remains the
same. The distribution of air between
the primary, secondary and tertiary
streams is controlled to yield optimal
gas composition and temperature to
minimise NO, and to control combustion.

The design of the tertiary air nozzles
and their positioning in the furnace are
critical to the LN™ process performance.
The tertiary air achieves complete
coverage of the furnace cross-section to
ensure good mixing with the combustion
gases. It completes the combustion



Lerr: Addition of a second
ammonia storage tank
increases ammonia
storage and supply.

INser: Ammonia detector
measures and controls
ammonia slip.

process and yields uniform flue-gas
temperature and velocity profiles, which
improves the performance and reliability
of downstream boiler equipment.

Integration with SNCR

At the waste-to-energy facility, the LN™
process was combined with an upgrade of
the SNCR system to further reduce NO,
emissions and enhance the performance
of the SNCR system. Upgrades to the
SNCR system included increased
ammonia storage, better mixing, and the
ability to supply additional ammonia to
the LN™ process.

Other System Enhancements

Combustion-Control System
Modifications and Enhancements
Modifications to combustion controls
were made to integrate the combustion
system and LN™ system. The
modifications included control logic
changes, process observation and tuning,
and operator training to maximise the
potential gains from the system.

Boiler Protection

Because the LN™ process diverts

a portion of secondary air to a new
tertiary level higher up in the

furnace, a larger zone within the
furnace is subject to high temperatures
and low oxygen. While this larger
high-temperature zone reduces NO,
emissions, the system experiences more
wear. This is mitigated at the Metro

Vancouver facility by using back-cast
tile mortar, which is more resistant
to deterioration in the highest-
temperature regions.

Performance Summary

Following start-up of the upgraded
SNCR system in the fall of 2014, the
NO, Reduction Project was fully
commissioned on April 1, 2015, and NO,
emission levels have been reduced to

less than 135 mg/m”®. This new operating
level is more than 60 percent lower the
current limit of 350 mg/m?, 29 percent

OYEN WIGGS

below the limit of 190 mg/m”® in the draft
operational certificate, and more than 50
percent lower than the 2013 average of
281 mg/m®. Prior to the NO, Reduction
Project, the facility was producing
approximately 0.8 percent of the NO,
emissions in the region. Now it produces
only 0.4 percent of those emissions. El

Chris Allan, PEng., is a Lead Senior
Engineer in Metro Vancouver’s Solid
Waste Services Department. He has
worked in the waste-to-energy field for
more than 15 years.

GREEN & MUTALA LLP
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Patents
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The 20152016 Project
Highlights showcase recent
engineering and geoscience
work by APEGBC members, in
BC and elsewhere. Innovation

thanks those who submitted

Project Highlights woee.

Audain Art Museum Stands Above the Floods

The Audain Art Museum houses an impressive collection of BC art. Because the 56,000-square-foot building sits on a forested site
within the Fitzsimmons Creek floodway in Whistler, BC, the architectural design could not proceed until the debris flood hazard risk was
determined to be acceptable.

Kerr Wood Leidal Associates was retained to assess the debris flood hazard and risk and to design flood-proofing measures for the site.
The building is designed to withstand a 1-in-2,500-year debris flood event, and is elevated one storey above ground on a series of piers,
with only about 10 percent of the footprint touching the ground. Debris floods would pass under the museum, thereby protecting the
building, its precious collection, and visitors.

Consultants: Kerr Wood Leidal Associates Ltd. (flood protection); Thurber Engineering Ltd. (geohazard review);
Equilibrium Consulting (structural); Creus Engineering Ltd. (civil); Spratt Emanuel Engineering Ltd. (building envelope);
Integral Group (mechanical/electrical/LEED); LMDG Building Code Consultants Ltd. (building code)

RENDERING, COURTESY OF PATKAU ARCHITECTS
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Tomamu Cloudwalk Immerses Visitors in a Sea of Clouds

Hoshino Resorts is a Japanese-based international operator of ryokan (Japanese inns). In 2014, Hoshino Resorts was looking
for a companion enhancement to their successful Unkai Terrace property. The structure they envisioned would provide visitors
with the opportunity to experience an open-air walkway and immerse themselves in the spectacular cloud phenomenon known
affectionately in Japan as unkai—the sea of clouds.

ISL Engineering and Land Services joined Macdonald & Lawrence Timber Framing to design an Alaskan yellow-cedar structure
that invokes the vision and aesthetic of touching the clouds—the Tomamu Cloudwalk. The efficient and cost-effective design
aligns with the sustainable ideals of the client, was built to withstand high wind, snow, and earthquake conditions, and creates an
architectural piece that blends organically into the landscape.

APEGBC members, Cascade Engineering Group: Robin Zirnhelt, P. Eng.; Ryzuk Geotechnical: Shane Moore, P. Geo.
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Re-roofing Vancouver’s Christ Church Cathedral

Scott Construction team members have been involved with the renovation
and restoration of Vancouver, BC’s historic Christ Church Cathedral.

In 1994, the Anglican parish launched a plan to renovate, restore, and
strengthen the building. The plan’s final phase involves replacing the roof
with a standing seam zinc roof expected to last more than 100 years.

To protect the building’s interior during construction, a temporary
structure was built over the cathedral at nearly the cost of a
29,000-square-foot pre-engineered building. The structure incorporates a
single girder gantry crane with a 28-metre clear span to transfer materials
to the building’s street side. The crane’s Apollo beam has a measured
deflection at the centre of 13.4 millimetres under a 125 percent load of
570 kilograms—less than 0.5 percent. This application is the first of its
kind in North America.

APEGBC members: Armin Khatoonabadi, PEng., Mathew Gore, EIT

Digital Preservation of the RCMP St. Roch National Historical Site

The RCMP schooner St. Roch was the first vessel to sail the Northwest
Passage from west to east and to circumnavigate North America. Built in
1928 by North Vancouver's Burrard Drydock Co. Ltd., she served RCMP
detachments in the Arctic until she was retired in 1954. In 1958, she was
hauled onto dry land in Vancouver, where she became the core exhibit of
the Vancouver Maritime Museum.

Partnering with the museum, Absolute Space Engineering used laser
scanning technology to map the surface of the 32-metre-long vessel.
The generated high-fidelity three-dimensional model, along with other
digitised historical plans and documents, is now securely archived
and disseminated by CyArk, a not-for-profit organisation that captures
and shares detailed three-dimensional representations of the world’s
significant cultural heritage sites. Anyone with Internet access can
virtually view the St. Roch and other historical sites around the world.

APEGBC member: George Liu, PEng.

Building Enclosure Protects Precious Art Collections

Downtown Los Angeles’s The Broad is a new museum dedicated to postwar
and contemporary art. The 120,000-square-foot building, designed by Diller
Scofidio + Renfro in collaboration with Gensler, is designed as a veil and
vault structure. The lacy building enclosure is the veil over gallery space that
surrounds the central storage vault.

Simpson Gumpertz & Heger consulted on the building-enclosure design, and
worked with the architects to select, coordinate, and detail water, air, vapor, and
thermal (non-fire) barriers for the roof, opaque perimeter walls (excluding the
curtain wall), and interaction with the garage. As part of the design review, the
consultant also conducted computational condensation and thermal analyses
on various conductive building-enclosure components to assess the effects of
the interior climate control system.

APEGBC member: Liyen Kan, PEng.
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Assessing Fisheries Watersheds in the Omineca

On behalf of the BC Ministry of Forests, Lands and Natural Resource
Operations, the sensitivity of five high-value fisheries watersheds, covering
230,000 hectares, in BC's Omineca Region was assessed. Three watersheds
(Ahdatay, Klawli, and Rottacker) are located in the Nation River system, while
two (Chowika and Davis) drain directly into Williston Lake.

A watershed and channel response-based approach was used to determine
sensitivity to existing and future land use pressures. Professionals

from several disciplines collaborated on the project, which included a
comprehensive review of physical and biological watershed processes,
supported by historical and current aerial imagery, GIS information, and
available fisheries data. This science-based project lays a foundation in
support of provincial fisheries-sensitive watershed designation, fisheries
protection, and sustainable forest and watershed management.

APEGBC member, Polar Geoscience Ltd.: Lars Uunila, PGeo.

20152016

Project Highlights

Geotechnical Instrumentation Network at the John Hart Generating Station

RST Instruments Ltd. was engaged by the Aecon-SNC-Lavalin (ASL) Joint Venture to
manufacture and install a geotechnical instrumentation network in the recently excavated crown
of the new underground powerhouse at BC Hydro’s John Hart Generating Station, Campbell
River, BC. The network consists of 12 multi-point rock extensometers, 18 rock bolt load cells,
data-loggers, and an RSTAR radio communication system. The instrumentation and data
acquisition systems were designed to provide accurate real-time monitoring of movements and
loading in the rock mass surrounding the powerhouse. Project work was coordinated between
RST and ASL JV engineers and geoscientists.

Work is underway to install additional extensometers, vibrating wire piezometers, and load
cells instrumentation in the powerhouse walls as the excavation advances downward.

APEGBC members, ASL Joint Venture: Keith Paul, PEng., Tony Dell, PEng.;
RST: Doug Baker, P.Geo., Alin Plesu, P.Geo.

Seafloor Gas Hydrates Surveyed

Ocean Floor Geophysics Inc. completed a high-resolution marine
controlled-source electromagnetic (CSEM) survey of near-seafloor gas
hydrates in Japanese waters, using the Scripps undersea electromagnetic
source instrument (SUESI)/Vulcan system. The system is a deep-towed
electromagnetic transmitter, with multiple towed receivers used to
simultaneously map deep and shallow resistive structures for hydrocarbon
exploration, near-seafloor gas hydrate deposits, and geohazards.

Tony Wass, P. Eng., was Party Chief for offshore operations, which comprised
more than 670 line kilometres of high-resolution data collected in water
depths of up to 1100 metres, the largest dataset of this type ever collected.
Peter Kowalczyk, PGeo., managed data collection and interpretation during
the survey. A full three-dimensional inversion of the survey’s data was

also completed, in partnership with Mira Geosciences and Computational
Geosciences Inc. (CGl) from the University of British Columbia.
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Load-out of Jack-up Oil Rig Ensco 141, United Arab Emirates

Grand Marine provides engineering and practical assistance to
shipyards in British Columbia and overseas. In one of the company’s

latest projects, for Lamprell Engineering Limited, in Hamriyah, United

Arab Emirates, assistance was given in the form of a complete
engineering package of all aspects of the operation (the Method
Statement) and the necessary hands-on practical assistance to
execute all aspects of the marine operations.

This operation involved the load-out of the jack-up oil rig Ensco 141
(7850Te) from land to a bottom-reaction semi-submersible barge, via
self-propelled modular trailers. The barge and rig were towed (SHown

DEPARTING) to a specific surveyed site four nautical miles into the Persian

Gulf. The barge and rig were then ballasted down until the barge
transom rested on the seafloor for stability, at which time the rig was
floated off.

APEGBC member: Alfonso M. Sotres, PEng.

Controls and Automation of Terminal Expansion

The Richardson Vancouver Grain Terminal is one of the world’s most efficient port terminals. It handles

approximately three million metric tonnes (MMT) of grain and oilseeds per
to countries along the Pacific Rim. The Annex 3 Expansion project increas
capacity by 80,000 MMT.

ANDRITZ AUTOMATION designed the controls and automation for the expansion, the system

programmable logic controllers/human—machine interface (PLC/HMI) prog

equipment, and modifications for the existing facility. The expansion’s controls provide significant

enhancement over existing plant controls and include bin selection and au
control, and cross-contamination interlocks.

Control installation and commission were completed during continuous plant operations and required

minimal shutdowns for tie-ins to existing equipment.

The enhanced automation and controls will significantly reduce the potential for human error that could
contribute to spills and cross-contamination of products, and will also improve efficiency.
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Inspection Program Facilitates Safety Inspection

Neptune Terminals is one of the largest multi-product bulk terminals in
North America, located in North Vancouver, BC. The Canada Shipping Act
requires annual equipment examinations and a load test to be completed
once every five years on all ship loading and unloading equipment. During
January 2016, experienced field engineering personnel from CWA’s ASSET
Reliability Division coordinated and witnessed the load tests on the

Berth 1 East and West coal shiploaders and prepared the Transport Canada
certification to ensure the ship loaders can continue to safely handle

12 million tonnes per year of steelmaking coal. The annual structural,
mechanical and safety inspections were completed using CWA’s wireless
tablet inspection program to optimise the inspection crews’ time on site
during the maintenance shutdown window for the equipment.

APEGBC members: Devin Hagardt, PEng., Christina Robin, PEng.,
Harpreet Natt, PEng., Keith Arstead, PEng.
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Rotortug’ Infield Support Vessels for Floating Liquefied Natural Gas Facility

Robert Allan Ltd., Naval Architects, of Vancouver, designed the world’s first
purpose-built infield support vessels (ISVs) for Shell’s Prelude floating liquid natural
gas (LNG) facility off northwest Australia. The first of three of the Rotortug® vessels
completed trials at ASL Shipyards, Singapore, for owners KT Maritime Services.

Propulsion of the highly manoeuvrable, powerful vessels features three azimuthing
propulsion units. The tugs measure 41.95 metres x 16.00 metres and develop more
than 100 tonnes bollard pull both ahead and astern.

The vessels’ tasks include berthing LNG carriers, condensate-tanker tow-backs,
pilot transfer, floating-hose handling, as well as contributing to security, emergency
response, rescue, and evacuation