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Message from the Chairmané 

 
Welcome, I  took over as the Chair in January 2016 and it has been a 
whirlwind six months! I  continue to be both humbled and appreciative of 
the huge volunteering commitment given by our committee members as 
well as members at large. 
 
In 2014 we agreed on a vision and we have worked hard this year to keep 
that front  and center in planning events for our members. 
 
ñto deliver  Inspirational  engineering  events  and  networking  opportunitiesò 
 
In January we had our AGM at the Royal Vancouver Yacht Club. Professor John Clague, past 
President of APEGBC, presented to us on the topic of ñA Geologistôs Quest to Understand Our 
Blue Planetò. This was both a timely and thought provoking look at our planet and 
sustainability. 
 
In March, Mr. Shane Jenson P.Eng and Mr. Taylor Moore P.Eng, both from International  
Submarine Engineering, jointly  presented on the very interesting topic of ñRobotic Submarinesò. 
This autonomous technology is a leap forward in being able to explore new areas of the ocean 
with no human risk. 
 
In April we had an inaugural presentation. A team of four final year UBC Mechanical  
Engineering students who chose a Capstone Project proposal submitted by us, presented their 
work on the ñDesign and Manufacture of an Autonomous Surface Vehicleò. 
 
The goal of this project was to build a cost effective autonomous marine vessel for operation on 
lakes within Canada. This presentation represented eight months (Sept-April) of collaboration 
with Chartered Engineers Pacific committee members Mr. Alan Wood (IET) and myself (see 
Newsletter Dec 2015). 
 
Using Capstone projects as a way to engage with engineering students is an important  pilot for 
us. It  gives us a way to stay current and relevant with new research, it allows us to support 
emerging engineering talent, and finally it opens a door in attracting new engineers to our 
organization. 
 
Our intention is to encourage members to submit one or more project proposals from any 
engineering discipline on an annual basis. Our hope is that,  if selected by a team of students, 
we can continue with this rewarding collaboration. 
 
In May, Dr. David Wilson, Professor at the Dept. of Orthopaedics and Associate Member at UBC 
Department of Mechanical Engineering gave a presentation on, ñImaging, Mechanics and 
Osteoarthritis: how engineers are improving joint  healthò. 
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Dr. Wilson is renowned for his research on the links between joint  mechanics, clinical 
symptoms, and the success of orthopaedic procedures. 
As a runner myself I  particularly appreciated his research direction around prevention and non-
invasive joint  assessments. 
 
On June 28th we are looking forward to a visit by the new President of the Institution  of 
Mechanical Engineers, Mr. Jon Hilton. He is looking forward to meeting our members and 
learning more about our activities and goals. A dinner has been arranged with all CEP members 
to meet Jon, hosted by IMechE at the Terminal City Club Vancouver for June 29. A report on 
Jonôs visit will be reported in the December issue of our Newsletter. 
 
We have at least another three events scheduled this year which should both inspire and 
motivate our members, while creating an environment for networking. Details are posted on our 
events calendar, also accessible on www.wcgce.org. 
 
We continue to strive to provide engaging and relevant presentations and activities for all our 
members. Please come out and enjoy these events, bring your friends and colleagues, meet 
other members and celebrate the opportunity  of belonging to this unique, collaborative, 
multidisciplinary engineering organization. 
 
Looking forward to seeing you all very soon 
 
Kris 
 
K Gadareh CEng FIMechE 
Chairman, Chartered Engineers Pacific 
IMechE Representative, Western Canada Region 

 

 

 

 

 

 

  

http://www.wcgce.org/
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RECENT EVENTS AND ACTIVITIES. 
 

 

Technical Meeting Number 1.  27 th  January 2016 .  

A Geologistôs Quest to Understand our óBlue Planetô. 

Presented by: Dr. J.J (John) Clague, P.Geo., FGC . 

 

Following our Annual General Meeting on Wednesday 27 January, 

attended by 33 members and guests, we were fascinated by the talk of 

Professor John Clague. 

 

Geology, or 'earth science' is the commonly used term today that 

provides essential context for some of the big and complex issues that 

we face today. For example: climate change, resource limits, 

sustainability and natural hazards. 

 

In his talk, Dr. Clague presented several geological 'vignettes' - studies that he has done in some of Earth's 

beautiful and remote 

places in order to 

understand how our 

planet works. His lifetime 

quest to understand the 

workings of our 'blue 

planet' has been driven by 

a hope that humans can 

collectively chart a path 

to a sustainable future.   

    

The first set of slides put 

planet earth and human 

existence in perspective 

with the rest of the solar 

system and geological 

time, 

 

Figure 1 illustrates the 

history of our planet in 

geological time, with the 

oldest rocks discovered 

dating to four billion 

years old. 
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However, human beings have been 

present on the Earth for less than ten 

million years, which is a less than 

one quarter of one percent! 

 

Dr. Clague went on to explain how 

Earth sciences have gone through a 

revolution in recent decades. One 

particular aspect is the plate tectonic 

paradigm (figure 2). This has 

completely changed scientists’ view 

of Earth and has advanced science 

on many fronts.  

 

One example of this new knowledge 

is the understanding of earthquakes 

and the hazards that they pose to 

millions of people worldwide.   

 

Here in British Columbia we need 

to be in constant readiness for a 

large earthquake with the Cascadia 

subduction zone on our doorstep. 

 

The last subduction zone earthquake 

on this fault was in the year 1700. 

Records in Japan document the 

arrival of tsunami waves but the 

population there was perplexed as to 

why they had not felt an earthquake.  

 

Figure 3 shows how the Juan de 

Fuca tectonic plate is being driven 

under the North America plate and 

the location of the Cascadian 

subduction fault zone.  

 

Figure 4 shows the anticipated 

propagation pattern of the tsunami 

waves. 

 

Given that over three hundred years 

have passed since the last “big one” 

on this fault line and that we are now 

within the time window for another 

big earthquake, this should be of 

Figure 1. The Immensity of Deep Time.  

Figure 2. The ñjigsaw puzzleò of plates. 

Figure 3. Juan de Fuca and Cascadia Subduction Zone.  
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particular interest and concern to all British Columbians. 

 

 

 

The news today is full of reports about global warming or “climate change” as it is often alternatively 

referred to. Dr. Clague showed a number of very interesting slides explaining the effect of both natural 

and human caused influences. One particularly slide stood out and that was of the Muir Glacier in Alaska.  

 

This is shown below in Figure 5 and basically speaks for itself. 

 

 
 

 

  

Figure 5. Muir Glacier Ice Retreat in Alaska between 1941 and 2004.  

Figure 4. Projected Propagation of Cascadia Subduction Zone Tsunami.  
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Technical Meeting Number  2.    16 th  March 2016 . 

Robotic Submarines.  

Presenter s. Shane Jensen and Taylor Moore.  

 

The speakers for this presentation, Shane Jensen (P.Eng) and Taylor Moore (P.Eng) both from 

International Submarine Engineering (ISE), located in Port Coquitlam, BC provided us a great insight into 

this fascinating technology and the numerous applications for it. 

 

The invention of the transistor has 

enabled the creation and 

implementation of computerized 

machines to perform complex 

tasks safely and autonomously, 

without the need for human 

interaction. This is now common 

place in the age that we live in.  

 

One of these tasks is autonomous 

submarine piloting.  

 

Historically, and depending on the 

application, costs and risks 

involved for manned submarines 

can be very high and often 

impractical.  

 

It was explained how the 

advancement of autonomous 

underwater vehicles (AUV’s) or 

robotic submarines has been 

significant. With these 

advancements came many new 

opportunities, including exploring  

areas of the ocean that have never 

been seen before, primarily due to 

remoteness of their location and 

the immense pressures that exist in 

water several kilometers deep. 

 

The speakers illustrated how and 

where these vehicles are being 

used, mainly focusing on AUV 

Figure 1. Autonomous Underwater Vehicle -  AUV. 

Figure 2.   AUV in Operation.  
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operations and the various 

applications of technology in the 

industry. 

 

ISE has designed and developed 

autonomous submarine vehicles for 

deployment around the world for 

use in oil & gas, defense, science, 

exploration, and mining 

applications. 

 

Designing for stability and 

structural integrity are vitally 

important as the specification 

requires them to go to depths of up 

to 6000 meters where the water 

pressure on the hull can reach 

8500psi. 

  

The submarines are moved from one place to different parts of the world by air cargo or ship. 

 

The submarines propulsion is derived from an electric motor turning a propeller. The electric motor is 

connected to the propeller via a gearbox and magnetic coupling. 

 

The magnetic coupling is the last drive component before the propeller and prevents the possibility of 

water seeping in through a propeller shaft seal. 

 

Collision avoidance for the submarines in provided via forward looking sonar which effectively enables 

the submarine to “see” through the water. 

 

Buoyancy control is maintained by a variable ballast system made up from a combination of oil and air 

bags. 

 

Aerated foam blocks provide a minimum level of buoyancy. 

 

For controlling the trim of the submarine, an active trim system is used where a weight can be moved fore 

or aft to adjust the pitch of the craft. 

 

Communication with the submarine is by satellite and Wi-Fi when it is on the surface, or sound waves 

when the submarine is completely submerged. 

 

Inertial navigation system enables the submarine to know where it is in the water volume. 

However, to locate the UAV from the support vessel, an array of sensors enables the AUVs position 

below the water to be tri-angulated..  

Figure 3.  Sonar Map from Arctic Ocean Survey.  
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Technical Meeting Number 3.   27 th  April 2016.  

Autonomous Surface Vehicle.  

Presenter. Jaclyn Tarnai, Graham Williamson, David Wong, and Yiran Zhou.  

 

A team of engineering students from 

UBC described the development of their 

Capstone Project. This involved design 

and manufacture of a cost-effective 

autonomous surface vehicle for 

bathymetry and ocean surveying. 

 

CEP actively supports the Capstone 

program for engineering students at 

UBC and is pleased to be part of this 

project which was also part sponsored 

by Stratus Aeronautics, a private 

company based in Burnaby which 

specializes in autonomous aircraft for 

the mining and resource industries. 

 

 

The primary application of the project 

was to design and develop and low cost 

USV (unmanned surface vehicle) 

capable of gathering bathymetry data in 

bodies of water less than 200 meters deep. This met specification for making the vehicle suitable for 

surveying most lakes within Canada.  

 

Several different hull configurations 

were studied. The final decision was 

based on a catamaran style design 

powered by electric motors fed from 

lithium batteries. 

 

Scale models of the hulls were made and 

tested in the test tank at UBC. 

Measurements from the tests were 

compared against theoretic calculations. 

These results determined that the best 

size for the hull was two meters long and 

with the two hulls separated by about 

one meter. 

 

The full size hulls were made from foam cores covered in a fiber glass skin. This work was done at 

Stratus’ facility in Burnaby. 

 

Figure 1.  From left to right: Matthew Walton -Knight, Kevin Oversby, 
Graham Williamson, Yiran Zhou, David Wong, Alan Kay, Jaclyn Tarnai, 
Kris Gadareh, Marina Li.  

Figure 2. Example of processed bathymetry survey data.  
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A void was made in each hull to house the 

batteries for powering the boat. For the batteries, 

individual lithium automotive batteries were 

procured and wired up in series to provide the 

main bus voltage. 

The electric motors that were used to power the 

boat received power at the full bus voltage  

via their respective speed controllers. 

 

Power for the boats navigational systems, sonar 

sensor and data logging equipment was derived 

from separate power regulators to provide the 

tradition five and twelve-volt power supply rails. 

 

Static testing of the boats stability was done at 

UBC.  The first open water tests were done at 

Alta Lake in Whistler. 

 

The boat performed very well on the water even 

with a significant breeze and “choppy” water. 

 

Under manual control the boat was easy to 

control and the thrusters provided thrust and 

forward speed that matched well with theoretical 

predictions. 

 

The first tests of the boat on open water were completed without the sonar sensor installed. The sonar 

sensor was kindly loaned to the project by Kongsberg, Coquitlam. I would like to take the opportunity 

here of to formally thank Kongsberg for the loan of their instrument and support throughout the project. 

 

Further tests with the sonar sensor installed were conducted at the closer (and shallower) Coho Lake in 

Coquitlam. A screen shot of 

the actual data is shown in 

figure 4. 

 

One aspect that did not get 

completed before the end of the 

project was the autopilot 

configuration. 

 

More work will be needed to 

get this system working 

properly. However, this work 

is not seen as a significant 

hurdle to getting the boat 

working sufficiently well for 

undertaking commercial 

bathymetric surveys. 

Figure 4. Sonar data scr een shot from test survey of Com o Lake, Coquitlam.  

Figure 3. Testing at Alta Lake, Whistler.  
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Technical Meeting Number 4.   18 th  May 2016.  

Imaging, Mechanics and Osteoarthritis.  

Presenter. Prof David Wilson, UBC Mechanical and Biomedical Engineering 

Depar tment.  

 

Our speaker Dr. David Wilson is a Professor in the Department of Orthopaedics and an Associate 

Member at the Department of Mechanical Engineering at UBC.  

 

He received his B.Eng. in Mechanical Engineering at McGill  University and  

D. Phil. in Engineering 

Science from the University 

of Oxford for work on the 

3-dimensional kinematics of 

the knee. 

 

David also completed Post-

Doctoral Fellowships in 

orthopedic biomechanics at 

John Hopkins University and 

Harvard University. 

 

His research interests 

include sports medicine, 

joint reconstruction/ 

replacement, and medical 

imaging.  

Dr. Wilson is renowned for 

his research on the links 

between joint mechanics, 

clinical symptoms, and the 

success of orthopedic procedures. 

 

His team has expertise in non-invasive assessments of cartilage health, including the use of emerging 

MRI techniques (magnetic resonance imaging), such as delayed gadolinium-enhanced MRI of cartilage 

(dGEMRIC), to detect changes 

in osteoarthritic joints much earlier than conventionally possible. 

 

The primary functions of human joints are mechanical. The effect of many joint injuries and diseases is to 

disrupt mechanics, leading to disability. Clinicians treating joint disorders generally seek to restore joint 

mechanics to normal. There is therefore substantial motivation to measure joint mechanics, but this 

presents many challenges.  

 

Understanding the links between clinical symptoms such as pain and joint mechanics is the best way to 

develop effective interventions, says Dr. David Wilson.  David and his team were among the first to use 

Figure 4.  MRI machine and example of typical image.  
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medical imaging such as X-Rays, CT Scans, MRIs and ultrasound to study joint function and understand 

why some people develop osteoarthritis and others don’t. 

 

Recently, a new machine called an Upright Open MRI scanner was added to the array of imaging 

equipment at Dr. Wilson’s disposal. This machine which is dedicated to research, allows the clinicians to 

look at the joint in action for instance, while sitting, standing or squatting which is impossible with a 

conventional MRI, requiring patients to lie motionless inside a tube.  

 

Machines are only part of the equation, says Dr. Wilson, teamwork among all clinicians and scientists 

help shape the most interesting questions. The combination of surgeons, engineers, scientists and 

technology at the Centre for Hip Health Mobility (CHHM) is allowing Dr. Wilson to test the theory that 

debilitating hip osteoarthritis is the progressive result of subtle hip bone deformities present in people as 

young as 20 to 50, rather than a condition that just happens to some people as they age. “It’s believed that 

these bone deformities are present in as much as 25 percent of the population,” Dr. Wilson says.  

 

New techniques using medical imaging, in particular MRI, are yielding accurate and clinically relevant 

measurements of joint mechanics that guide prevention and treatment strategies for joint disorders. 
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CEP SCHEDULE OF TECHNI CAL MEETINGS AND ACTIVITIES FOR  2016.  

 

Date Venue Event / Tech Meeting 

Subject 

Presenter Status 

 

Wed 27th Jan 5:00 

pm. 

 

Royal Vancouver 

Yacht Club. 

Point Grey Road. 

Vancouver. 

 

AGM and Dinner. 

A Geologist’s Quest to 

Understand our ‘Blue 

Planet’. 

 

Mr. John Clague.  

Immediate Past 

President of APEG BC.  

 

Completed. 

Wed 16th Mar 

7:00pm. 

Accent Inns 

Burnaby. 

Robotic Submarines. Shane Jensen P.Eng, 

Taylor Moore,  P.Eng 

Completed. 

Wed 27th April 

7:00pm. 

Accent Inns 

Burnaby. 

Autonomous Surface 

Vehicle. 

Jaclyn Tarnai, Graham 

Williamson, David 

Wong, Yiran Zhou. 

Completed. 

Wed 18th May 

7:00pm. 

Accent Inns 

Burnaby. 

Imaging, Mechanics 

and Osteoarthritis. 

Prof David Wilson of UBC 

Mech / 

BiomedEngineering’s 

Centre. 

Completed. 

Sat 16rd Jul 5:00 

pm 

Coal Harbor Bay Dinner Cruise False 

Bay Social 

APEGBC-Sea-To-Sky Confirmed 

Wed 21st Sep 

7:00pm. 

Accent Inns 

Burnaby. 

ZincNYX fuel cell storage 

systems: background, 

use and impact on 

global electrical 

generation. 

John McLeod CEng 

(ZincNYX - VP 

Engineering). 

Confirmed. 

Wed 19th Oct 7:00 

pm. 

Accent Inns 

Burnaby. 

Human Injury 

Biomechanics and 

Prevention 

Prof Peter Cripton, UBC 

Mechanical 

Engineering 

Confirmed. 

Wed 23th Nov 

7:00pm 

Accent Inns 

Burnaby. 

George Massey Tunnel 

Replacement: The 

cable-stayed solution. 

Edward Green CEng 

P.Eng (Charter Project 

Delivery - Project 

Manager Main Bridge). 

Confirmed. 

Technical meetings commence 7:00 pm, following Committee Meeting at 5:00 pm.  
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Capstone  Design  Project  Update.  
 

UBC CAPSTONE project  report  from  Kris  Gadareh  (IMechE  Representative ):   

For the Mechanical Engineering undergraduate students at UBC, their final graduating requirement is the 

completion of the Capstone Design Project. Using the knowledge and skills they have gained during their 

studies, students are tasked with challenging real world problems that require immediate solutions.  

The most successful projects are proposed by industry clients, who would subsequently be presented with 

design models and potentially a working prototype by the student team. 

For the 2015-16 academic year a joint Electro-Mechanical Capstone Project proposal was submitted to the 

UBC Department of Mechanical Engineering by Chartered Engineers Pacific (CEP) committee members 

Alan Wood (IET) and Kris Gadareh (IMechE).  This Mechatronics project proposal was among 41 

projects submitted to UBC by a variety of Canadian companies and governmental organizations. One 

hundred and sixteen final year students received presentations from sponsors on Thursday 10th Sept and 

were instructed by the Faculty to rank their top 5 choice of projects.  Based on this ranking, 8 Faculty 

members and supervisors then assigned projects to 28 teams (4 to 5 students per team).   

 

Our project proposal has now been chosen by a team of four mechatronics specialization students 

supported by a Faculty member with expertise in naval architecture who will  be starting an 8 months long 

(September-April)  Capstone Project to design, build and test a cost effective autonomous marine vessel - 

robotic boat for operation on lakes within Canada. The primary application would be for depth 

measurement using sonar sensors.       

This project would provide a good opportunity to promote CEP specifically among students. It would also 

establish stronger links with the UBC faculty as well as bringing awareness of our activities and 

subsequently attracting future members.   

Chartered Engineers Pacific pledged $1,000 receivable from January 1, 2016 in total, on condition that 

CEP receives progress reports including allocations of the monies received. 

IMechE Prestige  Awards  2016   

Please see the following link: - 

http://www.imeche.org/careers-education/scholarships-and-awards 

 

http://www.imeche.org/prestigeawards
http://www.imeche.org/careers-education/scholarships-and-awards
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From the Editoré. 
 

We trust that this edition of our Newsletter was interesting to read, and welcome your 

comments to suggest improvements. It was compiled by Alan Wood (IET) and edited by 

Kris Gadareh (IMechE) and George De Ridder (IStructE), covering activities from 

January to May 2016. Past editions can be read on our web site 

www.wcgce.org 

 

 We wish to thank Alan sincerely for assisting voluntarily to produce 

this edition. 

 

 George De Ridder MS C. Eng. FIStructE P. Eng.   

Hon Secretary, Chartered Engineers Canada  

(proper: Western Canada Group of Engineers), 

1325 Lemax Ave, Coquitlam, V3J 2C1   

 

http://www.wcgce.org/



