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Disclaimer
This project received funding support through Transport Canada’s Program to Advance
Connectivity and Automation in the Transportation System (ACATS). The views and opinions
expressed are those of the authors and do not necessarily reflect those of Transport Canada.
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Executive Summary
The City of Calgary conducted a low-speed autonomous shuttle pilot between the Calgary Zoo
and Spark Science Centre for 22 days in September of 2018. Pacific Western Transportation
(PWT) procured and operated the low speed autonomous shuttle, while The City prepared the
pilot site, logistically supported the project, coordinated with the various partners and helped with
government approvals. The shuttle that was used was the Easy Mile 10, and was branded as
ELA (Electric Autonomous). ELA was capable of driving autonomously provided capacity for 1012 passengers and traveled at a low rate of speed (approximately 12 km/h). ELA transported
4,500 members of the public along the ~1 km route between the Calgary Zoo and TELUS Spark
Science Centre. The ELA shuttle was piloted for the goals of:
•
•
•

Deploying an automated vehicle to understand how it operates in Calgary
Increasing the public awareness of the technology, and gathering public feedback that can
be used for future planning efforts.
Helping inform and develop highly qualified public sector officials, industry and academia
in the area of connected-autonomous vehicles (CAVs)

A number of positive externalities arose from piloting the shuttle:
• Supporting and catalyzing Canadian private sector expertise in autonomous technologies.
Pacific Western Transportation is now a Canadian leader in autonomous shuttle
deployments.
• Showcasing existing Calgary talent in autonomous systems. One of the technologies that
allowed ELA to operate autonomously is a Global Navigation Satellite System (GNSS),
which Calgary technology company NoVatel created and developed.
• Providing a tourist attraction. On top of the shuttle itself, local company IMA helped fund
a $25,000 installation at the Spark Science Centre to teach people about autonomous
technologies.
• Helping rebrand Calgary in the media as a center of innovation, with over $50,000 of media
coverage towards the ELA pilot.
• Enabling three University of Calgary research projects.
The key takeaways and learnings for future autonomous shuttle pilot operations in Calgary, or
other Canadian jurisdictions are:
•
•

•

•

Autonomous shuttles will likely still need an operator to support any technical issues and
to provide a customer service function.
Autonomous shuttles function best, and the public feel most comfortable in dedicated right
of way or in a scenario where they are not interacting with other motor vehicles e.g. a
campus style environment. Operating in mixed traffic scenarios currently is not
recommended.
Autonomous shuttles need more testing in a variety of weather conditions. More
specifically, weather conditions where sensors have the potential of being obsc0ured e.g.
during heavy snowfall, rain, sleet and smoky conditions.
Autonomous Shuttles will need to solve a transportation problem in order to get ridership
– they cannot rely on the novelty of not having a driver to promote ridership. The novelty
of not having a driver wears off quickly and people see the shuttle as another form of
public transportation.
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Major Achievements
Trial Highlights
•
•
•

•

•
•

•

22 days of operation starting on September 8 and finishing September 30, 2018.
4,500 members of the public rode ELA (the Electric-Low-speed-Autonomous shuttle)
3 University of Calgary Research activities performed during the trial
o A Civil Engineering study on people’s opinions and experiences with the
autonomous shuttle.
o A Geoscience study on “Fibre optic deployment methods to maximize the
capabilities of fibre as a sensor, small cell (5G) deployment and remote site
connectivity”.
o A Computer Science study on self-reported autonomous vehicle blockchain
telematics.
Development of a site safety plan for vehicle operation and public onboarding of ELA.
Refer to appendix 1 for the safety plan.
o Zero injuries or safety incidents on site during the programming and public
operation of the shuttle.
o No waiver was required by the public to ride on the shuttle.
Working with Pacific Western Transportation, the pilot was extended from 2 weeks to 4
weeks.
One of the key technologies that allowed the vehicle to operate was produced by local
technology company NoVatel. The trial helped showcase the local company, as well as
Calgary and Canada’s technological expertise in the field.
Understanding the requirements for an autonomous vehicle to operate.
o Vehicle operation and training requirements
o Vehicle storage and charging
o Site preparation and localization signage
o Site safety and operation requirements
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Project Goals
The autonomous shuttle project had three main goals, which relate directly to the ACATS eligibility
assessment criteria:
1. Deploy an automated vehicle to understand how it operates in Calgary.
2. Increasing the public awareness of the technology, and gathering public feedback that can
be used for future planning efforts.
3. Helping inform and develop highly qualified public sector officials, industry and academia
in the area of connected-autonomous vehicles (CAVs)

Figure 1: ELA in operation in Calgary
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Goal #1 - Deploy an Automated Vehicle to understand how it operates in
Calgary:
Site selection background:
Given the current technical limitations of autonomous vehicle technology, the use of a low speed
autonomous shuttle was deemed the safest option for a public facing trial. Working with the
Provincial Government, who governs where vehicles can operate, it was deemed that operation
on a private roadway was preferable.
There were a number of criteria that The City looked at for site selection:
•

Preferable for The City to own the land

•

The shuttle solves a last mile problem, so the shuttle would have a functional use (as
opposed to doing circles in a parking lot).

•

Operating on an existing roadway, so any infrastructure costs would be minimal

•

Did not detract from transit, cycling and walking modal share

Given the criteria, the site selected was a
service roadway running between the Calgary
Zoo and the Telus Spark Science Centre.
The site was ideal in that it:
•

The City owned the land.

•

It connected the Zoo LRT Station with
the Science Centre. The Zoo LRT
station currently is one of the City’s
lowest ridership LRT stations.

•

There is an existing service roadway
that runs between the Zoo and the
Science Centre.

Figure 2: ELA's route on the service roadway
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However, there were a number of factors that made the site challenging:
•

The service roadway is gravel. Asphalt pads were poured on each end for customers to
wait on. The asphalt pads provided shuttle riders an area to wait and board, and enabled
people using wheel chairs easier boarding (than if the area was to remain a gravel road).

Figure 3: Asphalt pads being poured on the southern stop of the route.

•

The service roadway was used by Zoo veterinary staff who needed the roadway for
access. In order to maintain private access on the roadway, The City used flaggers from
Alberta Traffic Supply to close off the roadway to vehicles when the shuttle was
operating– the vehicles were allowed to proceed once the vehicle was stopped on the
other end.

Figure 4: Flaggers were hired to close down the roadway when ELA was operating. When the vehicle
was parked on either end, the flaggers would let the vehicles drive through.
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Figure 5: The flagging plan that was required in order to accommodate Zoo staff and site contractors for
the duration of the pilot.
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•

In order for the vehicle to operate, it
needed to know where it was in its
environment. One of the ways it did this is
by identifying permeant locational
markers. These locational markers could
be physical items such as buildings, signs
or utility poles. There were no locational
markers (e.g. buildings or utility poles) on
the southern half of the route, meaning
that localization signage needed to be
installed on this part of the route in order
for the vehicle to geo-locate itself.

Figure 6: City Vehicle installing locational signage for ELA

The localization signage had to be a certain size and a certain height
from the ground in order for the vehicle to locate itself.
The signage that we used was 6 feet in height and 2.5 feet in width.
It also had to be ~12.5 feet above ground. For the initial installation,
crews installed the vehicles too low on the pole and had to be
readjusted to be at the ~12.5 foot level. There were also a few signs
that needed to be moved for better visual clarity and a number of
additional signs that were required after the initial installation.

Figure 8: Example of a sign that was installed too low to
the ground and not in a clear area.

Figure 7: Dimensions of the ELA
Signage
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•

There was no storage on site, and so The City purchased a large tent in order to house
the vehicle. This solution only worked because the trial took place in September (Late
Summer/ Early Fall). According to the vehicle’s operations manual the vehicle should
ideally be stored in a location that is between 1 degrees and 40 degrees Celsius. This is
done to ensure the battery is performing properly. A climate controlled building would be
required for storage and charging if the trial were to take place during winter months.

Figure 9: Tent used to store ELA.
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While the shuttle operated on an existing roadway, there were still a number of logistical and small
infrastructure projects that were required for the shuttle’s operation.

Figure 10: The following map summarizes the initial work that was completed to enable the ELA pilot.
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Vehicle Operations:
The ELA vehicle operated between the science centre and zoo for 22 days, operating between
10 am and 4 pm. In the last week of operations, there was a technical issue with the battery and
the vehicle only operated between 10 am and 2 pm.
Pacific Western Transportation was responsible for the operations of the vehicle including:
•

Supplying and training the operators

•

Pre-programing / training of the vehicle

•

Onboarding of the passengers

•

Charging the vehicle

•

Developing the booking website ridewithela.ca

It would have been difficult to run a trial of this nature without Pacific Western Transportation who
flew staff to the United States for specialized vehicle training, committed many hours working out
technical details with EasyMile and coordinated much of the logistics like vehicle wrapping and
import.

Vehicle Function:
The vehicle ran properly for the majority of the pilot. There were a few technical issues that arose
during the trial. Many of the issues can be attributed to operation of the vehicle on a gravel surface.
1. The dust from the gravel would sometimes cause the sensors to react, stopping the
vehicle. The operator would then record the error and wipe down the sensor. The dust
was partly mitigated by City Roads spraying Calcium-Chloride on the route to lessen the
amount of dust particulates in the air. The vehicle did operate during a snowfall and rainy
conditions. While snowing, the vehicle did appear to slow down, but was able to continue
once the snow stopped. The rain that we experienced was light and did not appear to
impact the vehicle, however there were a few instances where water pooled on the
roadway and when the vehicle splashed into the puddle, it caused the vehicle to stop. The
snow and rain had the positive impact of keeping down the dust particulates. There was
only one instance where the vehicle operated at night – and operating in the dark did not
appear to cause any issues.
The EasyMile vehicle manual stipulates that “The EZ10 vehicle must not be used in the
following conditions:
o

Heavy or medium snow falls,

o

Water accumulation or flow on the ground,

o

Snowy or frozen road,

o

Heavy rains or storms,
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o

Humidity > 95%,

o

Heavy winds (>50 km/h stabilized, >65km/h peak)

o

Presence of dust, fog or vapor on the track

2. The accessibility ramp was impacted by the gravel roadway and was unable to function
for a part of the trial. PWT brought a portable ramp that could be utilized when the other
ramp wasn’t functioning.
3. There was a technical issue with the battery during the last week that only gave the
vehicle a half charge. A part was ordered and the problem was fixed by the time the vehicle
was sent to Edmonton.
The public was, for the most part, understanding of any technical items as it was a pilot and the
people that rode the vehicle were interested in the science behind the technology – having the
trial at the Science Centre gave the impression to many that this was a science experiment of
sorts.

Conclusions:
The ELA pilot was successful from a pilot point of view. There were a number of lessons learned
that can be passed along to other jurisdictions looking to implement a similar technology:
•

•

The vehicle is better suited for paved environments with well maintained roadways. The
vehicle had issues on the gravel route. Sensor technology needs to be able to handle a
variety of environmental conditions before it can be safely operated on public roadways
without an operator.
The vehicle seemed to have some difficulties operating while it was snowing, but operated
fine when there was snow on the ground. It only snowed twice during the trial period, so
further investigation of the vehicles capabilities in a snowing environment is likely required.

•

While the vehicle functioned properly for the majority of the pilot, it was still essential to
have an operator on board in case there was a technical error. AVs require human checks
and an operator is currently required in an environment where the vehicle is exposed to
different environmental conditions e.g. dust, rain and snow.

•

It is recommended that if the vehicle does operate on roadways, it is best to NOT operate
in mixed traffic until more testing is completed as the vehicles are impacted by snowy
conditions, water on the roadways, and can come to an abrupt stop without notice. An
abrupt stop on the roadway may increase the chance of rear end collisions i.e. a manually
driven vehicle runs into the autonomous shuttle.

•

Transit vehicles in mixed traffic will very likely still need an operator for the foreseeable
future. 30% of the City’s budget went towards traffic controllers (flaggers).

•

AV’s will likely come in a variety of shapes and sizes to solve different problems. For this
type of shuttle, it will be useful for controlled scenarios like airports, campuses, hotels and
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hospitals, but might not be suitable to replace conventional public transit, unless the
vehicle has its own right of way.

Figure 11: A Calgary robotics class riding and learning about ELA
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Goal #2 - Increasing the public awareness of the technology, and gathering
public feedback that can be used for future planning efforts
Project History:
In 2017 The City of Calgary authored The Future of Transportation in Calgary Report, which
explored how new technologies and societal trends could impact Calgary. For the report, The City
worked with industry, academia, other levels of government and cities from around the world. One
of the exercises that The City did for the report was to take Transportation Senior Management
and members of City Council for a ride in a semi-autonomous, fully electric Tesla. This
demonstration helped showcase to decision makers where the technology is currently at, as well
as some of the limitations of autonomous vehicle technology. City staff concluded that learning
about new technology by demonstration was a good supplement to reading news articles, which
is how many people obtain their information on new transportation technologies.
While authoring The Future of Transportation Report, The City of Calgary connected with the
governments of Singapore, Las Vegas and the State of Nevada. Both Singapore and Las Vegas
were running low speed autonomous shuttles and had positive experiences with autonomous
shuttle demonstration projects. Seeing the benefits of running an autonomous shuttle pilot as a
safe way to demonstrate autonomous vehicle technology to the public, The City of Calgary added
an autonomous shuttle pilot to the recommendations of the Future of Transportation Report. The
Future of Transportation report and all of the recommendations passed unanimously at Council
in the Spring of 2017.
Collaborating with the University of Calgary, researchers from the Department of Civil Engineering
conducted a number of surveys with people who rode the shuttle to understand people’s comfort
level and attitudes towards autonomous vehicle technology.

Figure 12: University Civil Engineering Researchers
created and administered the survey
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University of Calgary Survey Research Findings:
University students were on site for a number of days during the shuttle’s operation and
administered 250 surveys. The first half of the survey was conducted before participants rode the
shuttle, and the second half was conducted after the trip.
Demographics from the surveys:
•
•
•

180 out of 250 people has come exclusively for testing ELA
Gender 43% Male / 57% Female
50% of people found out about the trial from the media

•

Age Break-down
• Less than 20 −>6%:
• 20 – 29 −> 18%:
• 30 – 39 −> 34%
• 40 – 49 −> 26%
• 50 – 59 −> 12%
• 60 – 69 −> 2%
• 70 – 79 −> 3%
Household Income Breakdown
• Less than $30,000 −> 14%
• 30,000 – 39,000 −> 5%
• 40,000 – 49,000 −> 3%
• 50,000 – 59,000 −> 4%
• 60,000 – 69,000 −> 3%
• 70,000 – 79,000 −> 8%
• 80,000 – 89,000 −> 11%
• 90,000 – 99,000 −> 1%
• 100,000 – 149,000 −> 4%
• Over $150,000 −> 33%
• Preferred not to answer −> 15%
Level of Education
• Postsecondary certificate, diploma or degree−>88%
• Secondary (high) school diploma or equivalency certificate−> 7%
• No certificate, diploma or degree −>5%

•

•
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Participants rated their level of comfort after riding on the shuttle:

Type of roadway people would be comfortable operating on in an autonomous vehicle
Type of Roadway

Yes

No

Maybe

Separate Road, No Pedestrian and Traffic

66%

16%

18%

Dedicated Lane

70%

13%

17%

Normal Road, Low traffic

55%

14%

32%

Normal Road, Normal Traffic

39%

28%

34%

Freeways

25%

41%

34%

Experience

Low

Normal

High

Dizziness

89%

9%

2%

Anxiety

89%

9%

2%

Safety

11%

38%

51%

Comfort

11%

45%

44%

Enjoyment

5%

0%

95%

Reliability

22%

42%

36%

Experience while riding ELA
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The City of Edmonton ran a similar survey for their ELA pilot and found somewhat similar results
in that people preferred the shuttle to operate on a separate ROW.

Figure 13: Edmonton Trial survey feedback

Discussion and conclusions:
•

•
•

•

The first number that stood out to The City of Calgary from the research was the high
percentage of people who came to the site exclusively to use the vehicle, as opposed to
using the vehicle as a method of transportation between the Zoo and Science Centre.
However, there was a potential survey bias, as the survey was said to take around 10
minutes, and the people just looking to commute might have not been interested in a
lengthy survey.
The survey results are likely to be biased towards those who are early adopters, or are
interested in new technologies, compared with the rest of the population.
One of the key findings of the survey is that the respondents are comfortable on the
shuttle, as long as it is separated from the rest of traffic. This could be a result of the slow
operations of the vehicle, or if some respondents experienced a technical issue
(emergency stop) while on board.
Any long-term pilots will have to solve a problem. The initial excitement of being on an
autonomous vehicle last only a short duration for those who used the vehicle, after that,
the vehicle was treated like any other mode of transportation. The survey results confirmed
that people were comfortable with being on the vehicle in a separate right of way. If there
are to be longer term pilots, the vehicle should be treated like any other form of
transportation and solve an actual transportation problem, rather than running in a loop or
serving an area with low demand and depending on novelty for ridership.
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•

•

It is hypothesized that if the shuttle were to operate at higher speeds that it could be used
for more transportation solutions beyond the first / last mile problem. However, for faster
operations, there would need to be an improvement in the technology (fewer unnecessary
emergency stops) and may require additional safety equipment, like seatbelts.
Give the vehicle a name – “ELA” – Electric Autonomous Vehicle. Naming the vehicle
helped with the marketing of the project as well as it personified the vehicle, which
seemed to make it easier to discuss the technology with the public, and seemed to make
people more comfortable with the vehicle.

Media:
The media served as the main advertising platform for the project, as there was no City advertising
budget for the project. The project was featured on local, national and international news. The
City’s communications team calculated that the marketing received from the media coverage was
equivalent to ~$52,000. The media served as a way to promote the project and to inform people
about autonomous vehicle technology.
The media coverage was observed to be higher than other City initiatives for a number of reasons:
•

•
•
•
•

There was a lot of build up to the opening of the pilot project. It gained initial media traction
from the Future of Transportation report, then further traction when it was formally
announced at the Conference Board of Canada National Autonomous Vehicle Conference
in June 2018.
It occurred when autonomous vehicles was a popular topic in the media
It was one of the first of its kind in Canada, attracting national media interest.
Minister Hehr was in attendance
There were multiple partners involved in the media event. There were speeches by Telus,
ATCO, City Council, Pacific Western Transportation and Minister Hehr
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Figure 14: Examples of media coverage on the Calgary ELA pilot
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Goal #3 - Helping develop highly qualified public-sector officials, industry
and academia in the area of connected-autonomous vehicles (CAVs)
One of the largest benefits from the project was the collaboration of government, industry and
academia.

City of Calgary Collaboration:
While there were two main City leads for the project, Andrew Sedor (Transportation Planning)
and Colin Chapman (Transportation Infrastructure), there were a large number of City staff that
had to collaborate to make the project possible. Some of the departments and business units
include:
•
•
•
•
•
•
•
•
•
•

Law – Developed the contract between PWT and The City
Risk – Worked on the insurance details for the vehicle with PWT
Procurement – worked on various procurement items
Corporate Analytics and Innovation – established the framework for collaboration between
The City, PWT and the University of Calgary
IT – worked with the University of Calgary on their projects
Roads – made the locational signs, poured the asphalt pads,
Transportation Infrastructure – Helped manage the project
Transportation Planning – Helped plan and run the project
Communications – worked with the media
Intergovernmental affairs – helped with working with the provincial and federal
governments.

Figure 15: City of Calgary Staff that were involved in the planning of ELA
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While City staff did not operate the vehicle (PWT was in charge of operations), The City took an
active role in site set up, determining insurance and liability requirements for the shuttle, helped
develop the safety plan and coordinated with all levels of government to collaborate on the project.

Industry Collaboration:
As iterated earlier in the report, the task of running the pilot would have been more difficult and
costly if not for partnering with Pacific Western Transportation (PWT). Other organizations also
collaborated on the project to bring down cost, and learn from the pilot:
•
•
•

•

•
•
•
•
•
•
•
•

Telus: Expressed interest in connectivity to vehicles and provided the telecommunications
network to the shuttle
ATCO: Expressed interest in the electric charging of vehicles and provided the charger
and electricity to run the vehicle
Telus Spark Science Centre and the Calgary Zoo: Expressed interest in educating the
public about new technologies and provided staff time and advertising resources to the
project. In addition, ELA served as an attraction for the Science Centre and provided
transportation for many of their patrons.
IMA was interested in showcasing its LiDAR technology and educating the public about
autonomous technologies in Alberta. It sponsored a $25,000 exhibit at the Science Centre
on autonomous vehicle technologies.
Pacific Western Transportation (PWT): provided procuring, leasing, onsite support and
operations of the vehicle.
Michelin: provided Tire services.
Big Rig Towing: provided City and intercity towing and transportation services for ELA.
Dillon Consulting: provided Case study on rider behaviour.
Turbo Images: provided the Vehicle wrap and decals for ELA.
Corus Entertainment: provided promotional support.
Alberta Traffic Supply: Provided flaggers at cost.
Canadian Fibre Optics: Installed fibre optic cable to enable one of the University of
Calgary research projects.
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Figure 16: IMA Exhibit at the Science Centre with a visiting class from The University of Ryerson who
visited the pilot on a field trip (left) partners involved in the pilot (right)

Calgary Technology on the Vehicle:
NovAtel, a part of Hexagon’s Positioning Intelligence division, has been involved with unmanned
technology development since the late 1990’s and has worked with some of the world’s leading
companies to develop autonomous expertise in the agricultural, automotive, and UAV markets. A
NovAtel GNSS receiver was selected for integration into ELA, which serves as a key component
to help the vehicle position itself while driving. The technology allowed the vehicle to operate
within 5 mm of accuracy. The accuracy of the shuttle was so precise that the vehicles tires started
to form a track on the gravel roadway. Over the duration of the trial, Roads crews would
periodically level the roadway to smooth out any rutting.
NovAtel’s involvement with the trial and the branding of Calgary as a technology hub that
specialized in world renowned technologies helped with the promotion of their company.

Figure 17: Many NovAtel staff came by the site to see ELA in operation.
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Collaboration with the University of Calgary:
The City also contacted the University of Calgary and spoke with them about the various research
projects that could occur with the autonomous shuttle trial. Three research projects were run:
Calgarians’ attitudes and perceptions towards automated low-speed transit
Dr. Lina Kattan, PhD, Schulich School of Engineering
Project description: This project examines Calgarians’ perceptions of automated vehicles both
before and after they ride the ELA shuttle. In five- to 10-minute interviews, riders were asked to
describe their experience on the shuttle, what factors contribute to their responses and how they
feel about autonomous vehicles being used around Calgary more widely. In particular, the
researchers are interested in the use of autonomous vehicles as “last-mile” technology, to connect
LRT stations with nearby destinations.
Using city fibre optic footprint as sensors for autonomous vehicle movement
Dr. Rob Ferguson, PhD, Department of Geoscience, Faculty of Science
Project description: This project will answer the
question, “can we increase traffic safety with the
help of sensors inside of roads that detect the
location, speed, and direction of vehicles,
pedestrians, and cyclists?”
One of the challenges of widespread autonomous
vehicle (AV) use will be gathering accurate position
data from the vehicles’ internal systems, which isn’t
possible with the current limitations of GPS
technology. University of Calgary researchers are
repurposing pipeline sensor technology to detect
and collect vehicle movement information via the
fibre optic cables embedded in our roads – and
Figure 18: Machine used for micro trenching the
they’re the first in the world to do so.
fibre optic cable for the U of C FaaS project.

Dr. Ferguson will be collecting the data from Distributed Acoustic Sensing (DAS) arrays and fibre
optic cables during the AV pilot program, and cross-referencing it with video footage of ELA’s
route. From this, they will learn how data characteristics can indicate vehicle or pedestrian
movement. They will also test specialty fibres in pedestrian walkways, because the relatively light
weight and inconsistent movement of pedestrians will require more sensitive tools for
measurement.
When applied at city-scale, this data can provide an accurate record – within 10 centimetres and
milliseconds of precision – of what’s happening on a road at any given moment, and could be
referenced by law enforcement, insurance companies, or city staff when they need to verify where
an AV was, and when. It also has the potential to be applied to systems that could be placed at
intersections to warn all users of potential hazards.
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Self-reported autonomous vehicle blockchain telematics
Dr. Joel Reardon, PhD, Department of Computer Science, Faculty of Science
Project description: Autonomous vehicles collect and store their own data about their movements.
In the event of an accident, vehicle owners will be expected to provide the relevant stored data to
law enforcement, insurance companies, or legal counsel. This presents an incentive to provide
misleading or altered data if the untouched versions could reveal wrongdoing. This project aims
to address this risk by building a system to ensure robust, honest reporting of autonomous vehicle
movement.
Dr. Joel Reardon is developing a system where standardized reports of car location and speed
are collected and stored in the vehicle. This information would be periodically “committed to” by
sending an encrypted version of the data to a regulator. Data would be stored in a tamper-proof
way, such as using linked-timestamping storage like a private blockchain, giving operators and
regulators trust in the data. Dr. Reardon will use ELA to determine what data can be collected
and externally audited through compliance checking.
This system would enable vehicle operators to be able to prove their compliance through random
audits, which would validate the self-reported data against external data sources such as video
or fibre optic information. In the event of an accident, the car has already confirmed its compliance,
and the data supplied by the vehicle could be considered verified as accurate.
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Conclusions:
•

•

•

•

The City gained in-depth knowledge on the intricacies of autonomous vehicle technology
from running the trial. For example, the law and risk department learned about the
complexities of insuring driverless vehicles. It also served as a cross departmental team
building exercise.
Partnerships were a key to success for the trial. Pacific Western Transportation brought
their expertise and wanted to try and solve the last-mile transportation problem. It would
have been difficult to operate the vehicle without trained operators with a degree of
technology expertise. Having partners on board also significantly lowered the cost of the
pilot and allowed for a privately funded exhibit on autonomous vehicles.
After the Calgary Pilot, PWT received interest from jurisdictions across Canada who want
to run similar pilots. They have since run pilots in numerous Canadian cities. The Calgary
pilot acted as a catalyst to get the Canadian company started in a new mobility market.
When the City first approached the University of Calgary, it was expecting that the
University would be interested in doing studies on the impacts of autonomous vehicles on
cities, and studies on how people feel about the vehicles. Two of the studies, the fibre
optic study and the block chain telematics study were unexpected, and proved to be
hugely beneficial for the University researchers. It is therefore recommended to reach out
to a wide variety of research partners before conducting a pilot to ensure the maximum
research potential is realized.
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Conclusions - Benefits, Constraints and
Hurdles:
The major long-term benefits The City sees with autonomous shuttles are:
•
•
•
•
•
•
•

Potential lower operating cost due to lack of an operator
Unique service type and ability to access areas where a traditional shuttle bus cannot
access e.g. a campus style environment
Due to the high operating precision of the vehicle (5 mm of accuracy), the vehicle could
operate in a narrower ROW.
Service could be offered at all times of the day – due to no operator being required
Autonomous vehicles have the potential to increase safety due to a lack of human error
Increasing mobility for people with disabilities in a last mile scenario
Interface with mobile applications e.g. ability to “call” a vehicle via a smartphone
application

The major constraints that autonomous shuttles might face include:
•
•
•
•
•
•

•
•

•

Potential loss of driving jobs
Need for onsite storage and potentially onsite maintenance
Need specialized parts and maintenance staff
There is still an inability for the vehicle to operate in all conditions e.g. snowstorm
More difficulty to provide customer assistance e.g. a customer in a wheelchair needs
help boarding
More difficulty to provide customer security, in the case of difficult passengers, or
vandalism e.g. a customer might feel uncomfortable in a confined space with a stranger
when there isn’t an authority figure (driver) present
Loss of social connection for those who converse and interact with drivers
Other autonomous vehicles might supersede the need for shuttles in some locations. For
example, if autonomous vehicles become sophisticated and cost effective enough,
people could depart from their origin to the front door of their destination without the
need for a last mile shuttle.
Need for charging – reliant on autonomous or inductive chargers if there is not a staff
person on site
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Autonomous shuttles face four major hurdles:
Economic: The cost of an autonomous shuttle is ~$400,000 to buy; a conventional transit
shuttle is ~$150,000. The autonomous shuttle is more expensive than a conventional
transit shuttle in capital cost, however, there is a potential that some of that cost could be
recovered from lower operations cost. The autonomous shuttles currently still have to have
an operator, which can have a higher level of technical training, meaning that savings on
operating cost are unlikely to occur in the short term. There are also potential higher
maintenance costs for the autonomous shuttle as the technical components are more
sophisticated. Some of the operational cost may be reduced as the vehicle has an electric
motor, which requires less servicing than a combustion engine.
For autonomous shuttles to be a more cost effective option for transit service providers,
the capital, operational and maintenance cost of the vehicles will likely have to decrease
substantially.
Technical: Currently, the autonomous vehicle piloted can successfully operate in specific
scenarios– a paved area that has a controlled environment (no snowfall, water pooling or
dust) and localization signage / or local markers that can serve as geo-locational
waypoints. To operate in a Canadian climate, the vehicle needs to be able to operate in
snowy, rainy and dusty conditions. If the shuttle has its own right of way, the technical
hurdles will be easier to overcome, as the operating environment can be somewhat
controlled e.g. localization signage can be installed along the route.
Institutional: The City of Calgary has limited jurisdiction over where autonomous shuttles
can operate. The City was only able to operate the shuttle on the route because the
Province had declared the roadway private, and the route was on City owned land. For
autonomous shuttles and vehicles to operate on public roadways, the Alberta Traffic
Safety Act needs to be amended, or exemptions granted for operation.
The shuttle was imported into Canada as “a vehicle for exhibition, demonstration,
evaluation, testing or special purposes”. The vehicle is only permitted to stay in Canada
“not longer than one year or such other period as the Minister of Transportation specifies”
In order for the shuttle to be permanently implemented in a Canadian Jurisdiction, the
vehicle needs to be approved by Transport Canada.
Societal: The results of the University of Calgary and City of Edmonton surveys showed
that while people enjoyed their time on the shuttle, the public would feel most comfortable
with the vehicle operating on a separate right of way (70% of Calgary respondents said
they would be comfortable) as opposed to a normal roadway (39% said they would be
comfortable) or freeway (25% said they would be comfortable). The public in the survey
likely had a pro autonomous shuttle bias as they chose to ride on the shuttle (72% of those
surveyed in Calgary came to the site to ride the shuttle), and many specifically came down
for riding in the shuttle.
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Economically, Technically, Institutionally, and Societally there are barriers for the shuttles
adoption. All four variables are interlinked. For example, if the technology becomes more
reliable it has a better chance of being approved for operations at an institutional level, if
the technology is deemed safe by governments and other institutions, it has a greater
chance of being accepted societally, and the greater demand could lead to lower shuttle
costs due to mass production.
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ELA LSAV ‐ Site Safety Plan
1.0 Purpose
The purpose of this plan is to support the safe service delivery during the ELA Low Speed Autonomous
Vehicle project occurring on the Calgary Zoo / Telus Spark grounds and City of Calgary Road.

2.0 Scope of Work
This document is applicable to the following scope of work.





Operation of ELA (EasyMile EZ10)
On‐Site maintenance of ELA (EasyMile EZ10)
Interface with additional partner organizations in the execution of the project trial
Transportation of the public

3.0 Overview of PWT’s HSE Management System
Goals
Our operational commitment is to Safely Home in all we do, the purpose of our HSE framework and Site
Safety Plan is to achieve this goal through identifying, addressing and managing risks in our workplaces.

Health, Safety & Environment Management System
As the PWT staff assigned are from within Southland Transportation Ltd (herein STL), their functional
Health, Safety & Environment Management System (HSEMS) will be utilized for the duration of the
project; the document is separated in to the following categories














HSE Policy
Leadership & Administration
Training and Development
Implementation & Operation
HSE Communications
Hazard Identification & Controls
Inspections & Audit
PPE
Emergency Response
Security
Environmental Management System
Contractor Management
Incident & Disability Management (Includes Drug & Alcohol protocols)
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In addition to the above, our preventative maintenance and inspection program meets and exceeds all
applicable regulations and legislation, specific to the ELA project we have project team staffing trained
by the vehicle manufacturer in diagnostics and limited field maintenance. As part of the operating
requirements for the EasyMile EZ10 a documented daily pre and post trip, weekly and monthly vehicle
inspection will be conducted.

Mentorship Program
All operators of the ELA EasyMile EZ10 vehicle will have successfully completed the EasyMile Operator
Certification. The operators will be mentored and periodically evaluated by the Project Manager / ELA
Chief Operator to ensure compliance to operating requirements.

Employee Responsibilities
All management and worker responsibilities are outlined in HSEMS Leadership & Administration policy,
including senior leadership, management, supervision, worker, administration, HSE, contractor and
worker responsibilities.
The objective of the STL HSEMS and this Site Safety Plan is to eliminate all harm to our employees,
contractors, customers and the general public. In addition, PWT is committed to protecting the
environment and reducing all forms of loss. PWT ensures our employees are adequately trained in the
applicable work procedures, and are aware of their safety responsibilities.

Pre‐Work Planning
The project Pre‐Work planning will be completed in multiple phases evaluating and ensuring key
functional areas are managed for flawless execution of the ELA LSAV trial and concurrent research
projects.






Importation, Permitting and Project Planning (April – June)
Site Preparation and Inspection (June – August)
Chief Operator training and Operator Certification (August)
On‐Site Vehicle Setup (August)
Final Site Inspection and Project Review (August)

Project Team
City of Calgary
PWT / EasyMile
PWT / EasyMile
Project Team

PWT has conducted pre‐start worksite inspections involving the project leadership team from the City of
Calgary, Telus Spark and the Calgary Zoo to evaluate the road, identified pickup and drop off points, and
vehicle storage site to ensure they meet the technical requirements provided by EasyMile to ensure
passenger safety and appropriate vehicle localization support is present.
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Site Orientation
PWT will ensure all employees working on the ELA LSAV site will have taken part in all pre‐site
orientation prior to the start of work.
One of following training programs is to be completed prior to operating the EasyMile EZ10 vehicle


EasyMile EZ10 – Chief Operator training (4 day)
EasyMile EZ10 – Operator training (2 day)

All personnel participating in the ELA LSAV project will review and sign off on the site safety plan and
site orientation ensuring awareness of the following points:




Safety around ELA
Site Orientation
Site plan and muster points

PPE Requirements
All PWT personnel working on the ELA Site are required to wear Class 2. Div 2 compliant high visibility
vest; while conducting cleaning or mechanical repairs on the EasyMile EZ10 unit workers will comply
with PPE identified through the hazard assessments completed for the task being completed. Vehicle
onboarding volunteers from the City of Calgary will be required to wear pink “ELA” project shirts to be
easily identified.

Public Access Points
Access to the ELA LSAV Project will be site will be at the North and South end of the Calgary Zoo Animal
Hospital/Maintenance access road. Passenger Loading and Unloading points will be manned by
volunteers sourced by the City of Calgary, volunteers will receive project and site orientation further will
also participate in the Workplace Safety Committee meeting occurring daily at the worksite.

Site Communication
Site communication will be supported via 2 way radio between the ELA vehicle, North and South
passenger loading points. In addition the vehicle operator will be equipped with a cellular telephone.

Incident Reporting & Investigation
All incidents are investigated for cause, the process for investigations is outlined in the STL HSEMS
policies Incident Management and Incident Resolution.
In conjunction with the ELA LSAV Project management all incidents will be reported per the City of
Calgary guidelines and jointly investigated by both organizations.
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Lessons learned communication is a critical component of learning from incidents and incident
prevention. We approach this from three primary communication strategies:


Lessons Learned are used as a discussion point during pre‐start meetings

As part of the ELA LSAV Project all incidents (actual and near miss) will be captured, analyzed and
communicated for learnings. City of Calgary Reporting Requirements
Project reporting requirements will be satisfied in the following 3 areas:





recordable injuries, which comprises fatalities, lost time, restricted‐work cases and
medical treatment
spills or other environmental incidents
Contact incidents on the project site
City of Calgary reporting guide will be utilized

Safety Communication
Pacific Western Transportation believes that meaningful safety communication engages our workforce
in delivering industry leading results and sharing our overall commitment to Safely Home. Engaging with
our people is the key to that success, as such we have a robust and frequent interface schedule.
Pre‐Start Safety Meetings: These sessions occur daily with all workforce on shift chaired by
PWT representatives
Small Group Safety Meetings: Each PWT employee will participate in 2 sessions annually
Project Safety Meeting: Leadership of the ELA LSAV project will meet once per week through the
project start‐up phase (August) and over the operational phase (September)
Safety Perception Survey: PWT conducts an annual safety perception survey to help measure
our cultural development and corporate wide alignment with our safety values
Safety Audit Summary Review: All PWT operations undergo audits on a cyclical basis, the results
from those audits are analyzed, and an action plan for gap closure developed and
learnings shared with all employees through our employee engagement channels.

PWT Audit Process and Continual Improvement
Pacific Western Transportation participates in a number of voluntary compliance programs primarily
focused on industry leadership and development of a regulatory compliance system that exceeds
legislated requirements.
PWT operating subsidiaries undergo an annual external Certificate of Recognition (COR) and National
Safety Code (NSC) audit through the Alberta Motor Transport Association (AMTA). In addition to this
PWT must meet the benchmarks set out for members of the Partners in Compliance (PIC) program
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In addition to the COR audit process, PWT operational subsidiaries undergo an annual safety survey with
all levels of employees and also participates in Alberta Transportation’s Audit of Regulatory Compliance
as required.
We actively participate in Government/Industry engagement sessions allowing input and consultation
on upcoming regulatory changes, further monitor regulatory driven industry notification resources (e.g.
Alberta OHS & Transportation updates, Bongard – OHS Insider, CCOHS, AMTA, ACSA and Enform).
Internal workplace inspections are conducted on a monthly basis by the responsible worksite manager
and quarterly involving EHS members. An action log of any observations is captured with the inspection,
signed off on by the area manager and confirmed as completed at the next inspection interval.
In reference to the above assessment and inspection processes see below the applicable STL HSEMS
standards:



Planned Facility Inspections
HSE Audit Protocol

Specific to the ELS LSAV project:





Daily Equipment Inspections (Pre and Post shift)
Daily Site Inspections (Pre‐Shift)
Weekly Equipment Inspection
Monthly Equipment Inspection

Through ongoing monitoring and communication avenues we are able to ensure our management
systems remain in excess of client, regulatory and legislated compliance requirements.

Project Oversight
The ELA LSAV project is being led by members of the PWT Management team. The Project Manager will
be accessible at all times that PWT work is taking place in addition to frequent site visits occurring.
All supervisors will be deemed competent and all training and experience records are kept on file to
document the training process.
The Project Manager will communicate all pertinent information to any PWT work force including, but
not limited to, communicating hazards, ensuring training is completed and ensuring procedures are
followed.
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Formal Hazard & Risk Assessments
PWT conducts position based risk assessments for all roles within the organization. Specific to the
services identified through the ELA LSAV scope of work the position assessment will be completed once
the vehicle has arrived. Risk assessments related to the ELA LSAV Project will be conducted per HSEMS –
Risk & Hazard Assessment protocol for the following positions.


Vehicle Attendant

In addition to position based risk assessments, a full route assessment has been completed to identify
environmental, geographic and seasonal hazards. This process is refreshed as required should the
project site be altered.

Field Level Risk Assessments
Field Level Risk Assessments are conducted for non‐driving tasks as required during an employees shift.
As defined within STL HSEMS ‐ FLRA standard.


Field Level Risk Assessment – General Form

Drug and Alcohol Compliance
Pacific Western Transportation has implemented a Canadian Model Drug & Alcohol Standard for the ELA
LSAV Project workforce. We will not be utilizing sub‐contractors within this scope of work.




Drug and Alcohol Standard
Drug and Alcohol ‐ Transportation Protocols
Drug and Alcohol ‐ Reasonable Cause Testing

Emergency Response
Dependant on the severity of the incident PWT utilizes three processes to guide our organization
through emergency situations. In progressive order attached are our applicable standards.




Incident Management System (IMS)
STL Emergency Response Plan
STL Critical Incident Response Plan

All emergency situations occurring on the ELA LSAV Project Site will be reported immediately to
conventional emergency responders utilizing 9‐11 and subsequently the PWT Project Manager and City
of Calgary Project Manager. The ELA vehicle is equipped with a fire extinguisher and a first aid kit is
available on site.

Safety Leadership Summary
PWT has a fundamental commitment to humanizing our Safety Programs through safety focused
conversations and active engagement with our employees in their worksite. The below bullets outline
the expectations and frequency of participation for each level of our leadership teams with regards to
the requested components of our safety management system.
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Vice President – Business Development – Dan Finley





Safety Discussions ‐ Participates in employee forums, Safety review calls and ELA LSAV
project stewardship meetings.
Investigation of Incidents ‐ All incidents resulting in an injury, damage or High Potential near
miss events are escalated for awareness at time of incident and for review of the
investigation, root cause analysis and corrective actions upon completion.
Worksite Inspections ‐ Participates in worksite inspections (pre‐start and operational phase)

Project Manager – Gerardo Moreno





Safety Discussions ‐ Leads daily Safety Meetings and Small Group Safety Meetings, Develop
toolbox talk content and participates once monthly
Investigation of Incidents – supports all incident investigations
Worksite Inspections ‐ Leads worksite and equipment inspections on a daily basis
Workplace Safety Committee – Leads project staff meeting during pre‐start daily activities

Vehicle Attendants






Safety Discussions ‐ Participates in daily Workplace Safety Committee during pre‐start
activities
Investigation of Incidents ‐ participates in incident investigations as necessary
Nearmiss Reporting ‐ Participate in workplace observation reporting
Worksite Inspections – Participates in worksite and equipment inspections on a daily basis
during pre‐start activities
Workplace Safety Committee – Leads project staff meeting during pre‐start daily activities

Director Health, Safety & Environment – Jude Groves







Support all Safety requirements of the ELA LSAV project
Lead Site hazard assessments and participates periodically in worksite inspections
Investigation of Incidents – Lead investigation into all incidents resulting in an employee
injury, vehicle damage or near miss events ensuring investigation, root cause and corrective
actions are developed and communicated upon completion.
Workplace Observation Systems ‐ Results from observations are reviewed in summary, in
addition to participation in a workplace observation on a semi‐annual basis.
Workplace Safety Committee – Participates in project pre‐start safety meetings
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City of Calgary Project Leadership
Project Lead ‐ Andrew Sedor






Participate in site safety discussions
Support all Safety requirements of the ELA LSAV project
Ensure Onboarding and Flagging Personnel have completed Site Orientations
Workplace Safety Committee – Participates in project pre‐start safety meetings
Periodically aid in worksite inspections

Project Manager ‐ Colin Chapman








Participate in site safety discussions
Support all Safety requirements of the ELA LSAV project
Ensure Onboarding and Flagging Personnel have completed Site Orientations
Review Site hazard assessments and participates periodically in worksite inspections
Investigation of Incidents
Workplace Safety Committee – Participates in project pre‐start safety meetings
Periodically aid in worksite inspections

Safety Advisor ‐ Tony Ashun‐Codjiw





Support in review of Safety requirements of the ELA LSAV project
Review Site hazard assessment documentation
Review Incident Reports
Review Workplace Safety Committee Reports



Sub‐Contractor Management
PWT will not utilize subcontractors through the operational execution of the ELA LSAV Project or in
direct support of the identified Scope of Work. Partner Organizations and Research Groups are
operating independently as part of the overall ELA LSAV Project, should work be conducted within the
project site employees will be expected to participate in the daily pre‐start Workplace Safety Committee
meeting.

Management of Change
Pacific Western Transportation has robust Policy, Procedure and Standards library to ensure that our
employees are versed in and able to provide the services of our organization at the same standard
regardless of the personnel involved. Through our change management process from the initial
inception of a suggested change to the field level rollout there is a thorough evaluation that takes place
involving notification and sign off by all impacted stakeholders. This process is not only applicable to HSE
documentation, but to all functions of our business and the services we provide.
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Manual Relocation of ELA
Throughout the deployment of the ELA Vehicle the unit will require to be relocated for various reasons
including maintenance, site storage requirements and access to charging facilities.
The operation of the vehicle will be done according to the following guidelines:
Off Route or On Private Property Relocation Travel








ELA will be operated in manual mode (3‐5km/h)
ELA will be occupied by a licensed and qualified operator of the vehicle and/or technical
staff working on the project
Ground Guides will be utilized if the vehicle is being repositioned in an area with the
potential of experiencing other vehicle or pedestrian traffic
Ground guides will be easily identifiable wearing hi‐visibility vests
Should traffic control be required ground guides will be equipped with stop/slow signs
4 way flashers will be activated automatically
Relocations will ideally be scheduled during daylight hours, should that not be possible
ground guides will be equipped with lighted batons

On‐Road Relocation Travel











Routes selected will be the lowest volume/shortest distance adjacent roads
ELA will be operated in manual mode (3‐5km/h)
ELA will be occupied by a licensed and qualified operator of the vehicle
When ELA is traveling in parallel with road traffic it will have head lights, tail lights and
hazard lights activated and a slow moving vehicle caution sign displayed in the rear facing
direction
ELA will travel in the right most lane available for moving traffic, or as close as practicable to
the right curb or edge of the roadway
When ELA is turning from or traveling perpendicular to traffic flow where deemed
necessary Ground Guides will be utilized with stop / slow signs to ensure proper guidance is
given to any traffic in the immediate vicinity
Ground guides will be easily identifiable wearing hi‐visibility apparel (Class 2 Div 2) and
Stop/Slow guidance signs to interface with other motorists
Relocations will where practicable be scheduled during daylight hours, should that not be
possible ground guides will be equipped with lighted batons to ensure visibility
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Appendix 1

Calgary Zoo / Telus Spark
Emergency Response Plan

Developed in conjunction with the City of Calgary
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Section 1.0: Emergency Response Plan

1.0 Purpose
1.1 Responsibility
1.2 Emergency Types
1.3 Adverse Weather Conditions
1.4 Site Plan
1.5 Site First Aid Personnel
1.6 Hours of Operation
1.7 Emergency Evacuation Procedure

Emergency Response Plan
1.0 Purpose
The purpose of this standard is to mandate the development of Emergency Response Plans (ERPs) that
provide the guidelines for the response required in the event of an injury, fire, or any other emergency
at the work site.
Notification must be made to City Project Manager for any events requiring Fire, Police, or EMS services
to site.

1.1 Responsibility
1.1.1 PWT Project Management Responsibilities
• Develop written site‐specific ERPs in conjunction with the project partners based on the project hazard
assessment and update as required;
• Verify that emergency response standards are met for the project before commencement of work;
• Inform all supervisors of their responsibilities regarding the ERP details;
• Develop a drawing indicating designated emergency meeting points, control point, and an emergency
security program;
• Assume leadership of the emergency response team;
• Ensure the ERP is accessible to project partners;
• Maintain worker safety by means of work stoppage evacuation, worker counts, maintenance of
project site security, etc.;
• Verify appropriate steps are taken to limit loss or damage to property or equipment and that
corrective action, if applicable, is taken as soon as possible; and
• Confirm work is resumed when the emergency subsides.
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1.1.2 All Project Staff Supervisors Responsibilities
• Verify that workers understand the site‐specific ERP and their roles in an emergency;
• Be knowledgeable of the site‐specific ERP;
• Assist the project manager in the event of an emergency;
• Verify that workers at the project site are aware of the procedures to follow during emergencies;
• Assist the project manager in the control of worker safety and project site security;
• Provide assurance to the PWT Project Manager that all workers are accounted for; and
• Confirm that project site access is controlled.
1.1.3 Worker Responsibilities
Workers are expected to participate in the following emergency response procedures:
• Workers will participate in emergency response training and testing of the emergency response.
• Workers must respond immediately to instructions from the PWT Emergency Response Team,
supervisors and emergency response agency personal.
• If a worker witnesses a medical emergency, fire, explosion, chemical release, bomb threat,
environmental upset or any other emergency situation, they must notify their supervisor immediately.
If approached by the media, on‐site personnel shall:
• Be courteous and explain that the company policy is that a statement can only be made City of
Calgary’s Project Manager.
• Contact PWT and City of Calgary Project Managers to advise of Media presence on site.
1.1.4 City of Calgary/Volunteers Responsibilities
City of Calgary workers and volunteers from other University of Calgary and other organizations should
be knowledgeable of the Project Specific Emergency Response Plan and be prepared to assist the PWT
emergency response team lead or designate. City of Calgary and volunteer leads should confirm that all
workers on the project are aware of the procedures to follow during an emergency.
City of Calgary and Volunteer leads are responsible for, but not limited to:
• Ensuring all work is stopped;
• Advising workers in their immediate area of the need to evacuate to the designated emergency
assembly area(s) / muster point(s);
• Equipment and energy sources shall be shut down;
• Report to the PWT Project Manager or designate and provide a head count of their respective
workers.
• Work shall be resumed only under the direction of the PWT Project Manager; and
• Participate in emergency response training and testing of the emergency response plan (mock
evacuation).
1.1.5 Emergency Response Team
The Project Manager for PWT, City of Calgary Project Lead, City of Calgary Project Manager, ELA
Operator, Project First Aid Responder(s), Site Environmental Designate, and Volunteer leads are
members of the team who will respond in the event of an emergency. Members of the team will be
assigned to meet and accompany emergency vehicles, sweep the site to ensure all workers have heard
the alarms, and assist with other aspects of the emergency as needed.
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In any emergency, the Project Manager for PWT or their designate will assume leadership of the
Emergency Response Team as the scene commander.
It should be noted that injured individuals will not be moved or extricated from any location unless
the situation poses additional harm to the individual
1.1.6 Scene Commander
• The scene commander must be able to respond to emergencies that occur.
• An alternate scene commander must be identified in the emergency response team.
• The scene commander is responsible for coordinating all site activities during an emergency including
communication and direction of personnel directly involved in the incident.
• The scene commander is responsible for communicating with senior management, ensuring a safe
environment, and contacting emergency services as required.
• In an emergency situation, the commander will be reasonable for ceasing all activities in areas directly
related to the incident.
• Maintain a working knowledge of life safety systems and fire protection equipment available within
the project.
• Monitor mock drills to verify prompt, efficient evacuation and report all conditions which hinder the
evacuation to the PWT muster point.
• Establish procedures to become aware of temporary shutdowns and deficiencies regarding fire
department access, means of egress, life safety systems and fire protection equipment. Notify local fire
department and personnel authorized to initiate repairs whenever such conditions exist.
• It is the responsibility of each operating project to verify a detailed list of people with disabilities is up
to date and processes are in place to evacuate these people in a safe manner.
• A practical exercise (mock drill) must be conducted to test potential incidents and the effectiveness of
the emergency response plan. These mock drills will be conducted and documented at a minimum of
once per year for projects that are less than one year in duration.
• The Scene Commander will be responsible to compile a written report based mock drill results
collected from emergency response team members and, report must be filed on site.

1.1.7 First Response Team
When safe to do so, the first response team will go directly to the incident. At this time, contact must be
made with the scene commander. The primary function of the response team is to assist.
• The first response team will assist the workers on scene performing first aid. First responders will only
take control of a patient if they are first on scene or an individual rendering first aid at the time, requests
them to do so.
• At no time will an injured worker be moved unless the situation poses a hazard that would result in
disastrous conditions under the circumstances.
1.1.8 Rescue Response Team
Once EMS and the local fire department have arrived and assessed the situation steps will be taken to
extricate the injured worker if required. The extraction process will not commence until such time as the
rescue team has determined all measures are in place to safety extricate the injured worker from the
area.
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1.1.9 Scene Management Team
The scene management team’s primary goal is to assist with securing the scene and ensuring that
evidence is preserved.
• The scene management team is responsible for directing medical services to the area of the incident.
• It is likely that in an emergency situation, media representatives may arrive at the site. Media is
not permitted to enter the site as this is a private site.
• The scene management team is responsible to ensure that media representatives are informed that
access will not be permitted.
• If the media happened to gain access to the site, please be polite and refer them to appropriate City of
Calgary media representative.

*During an emergency, all radio traffic will be dedicated to the emergency*
1.2 Emergency Types
1.2.1 Medical Emergencies
In the event of a serious injury or illness to any personnel on site, the following steps are to be followed
during normal hours:
Notify the PWT Project Manager immediately of the medical emergency and the location. This can be
done in person at the project site.
• Assess the scene for hazards, if all clear, perform first aid on patient immediately if trained to do so.
• The PWT Project Manager or designate will arrange additional first aid assistance, contact emergency
medical services and facilitate orderly transportation of the patient to a medical facility.
• Should an ambulance be required contact 9‐11 immediately
1.2.2 Fire
It is imperative that all individuals on site are familiar with fire prevention practices as well as what to do
in the event a fire ignites. All workers must be familiar with:
• Where fire extinguishers are located
• How to use them
• Their capabilities
When a worker comes upon a fire:
• The PWT Project Manager must be immediately notified of the location and size of the fire.
• The worker may attempt to extinguish the fire ONLY IF they are fire extinguisher trained, are not
placing themselves or other workers in danger, have the proper type of extinguisher for the fire type
and size, and an escape route is available.
• If the size of the fire is beyond the capabilities of on‐site resources, the PWT Project Manager will
evaluate the situation and activate Emergency Response Procedures as required.
When directed to evacuate a site under threat of fire, workers should observe the following points:
• Try to keep out of the smoke, as it may be toxic;
• Should your clothes catch fire, the best thing to do is stop, drop and roll until fire is out;
• Assemble at the muster station.
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1.2.4 ELA Vehicle Incident
Should a situation arise where the ELA is involved in an accident, the procedure below will be followed:
• The project specific emergency assistance procedures will be followed;
• The PWT Project Manager and HSE lead will be notified;
• Injured persons should be attended to. First aid should not be rendered unless adequately trained;
• Medical assistance shall be called if necessary;
• When the incident involves a public vehicle, the police shall be called. The scene of the accident shall
not be left undisturbed until the police arrive;
• The STL incident investigation form is to be used to report the incident. Names and addresses of
witnesses, driver and other occupants of the other vehicle(s) are to be obtained; and
• The make, model, license number and insurance company of the other vehicle(s) shall be written
down.
1.2.5 Bomb Threat
This information has been prepared to provide guidance to workers and volunteers in the event a Bomb
Threat is received or a suspicious object is discovered at the project.
• If you receive suspicious mail do not open or handle package, report to PWT Project Manager.
• Immediately report any information regarding a Bomb Threat to PWT Project Manager.
• Refer to the City of Calgary Bomb Threat Call Checklist.
The paramount concern must always be for the safety of personal and the public. Project personnel
should be prepared to react in a calm manner and to use good judgment.
1.2.6 Shooter
Shooter situations are unpredictable and evolve quickly. Workers must be prepared both mentally and
physically to deal with a shooter situation.
• If there is an accessible escape path, then attempt to evacuate the premises.
• Leave belongings behind.
• Prevent others from entering the shooter location where possible.
• If evacuation is not possible, find a place to hide.
• To prevent a shooter from entering your hiding place lock the door. Silence cell phones and radios. Call
9‐1‐1 as soon as possible when safe to do so.
• When police officers arrive on site remain calm and follow instructions.
• The Project scene commander will correspond directly with law enforcement on all matters related to
the situation and follow law enforcement official’s direction.
• The project emergency response team members will stand by for direction from the PWT scene
commander.
1.3 Adverse Weather Conditions
1.3.1 High Winds
Wind storms can often hit with little to no warning until it is too late. As a result of this, all items that
may become a hazard if blown in the wind must be secured at all times.
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1.3.2 Severe Lighting Storm
Immediately secure the area and take cover in either the Calgary Zoo Maintenance facility, Telus Spark
building or under the Memorial Drive overpass.
• Workers must take cover in a sheltered area whenever lighting is present.
• ELA operation must be suspended as soon as able to safely do so;
• If you’re in a vehicle, stay there as it will give you excellent protection from lighting.
1.3.3 Tornado
Be weather alert, keep an eye on the sky and learn about the signs of severe weather and listen for
severe weather watches and warnings.
If a tornado threatens:
• Take shelter immediately, preferably in either the Calgary Zoo Maintenance facility, Telus Spark
building or under the Memorial Drive overpass..
• Stay away from windows, doors and outside walls. Flying glass and debris pose the largest danger to
human safety.
• If caught outdoors, with no shelter available, lie flat in a ditch, ravine or other low‐lying area, and
shield your head with your arms.
1.3.4 Flooding
When working in flooded or flooding environments be cautious of water levels and ensure that hazards
are identified and appropriate control measures are in place. Be mindful of wet clothing and the
potential for hypothermia in cold conditions. Ensure floatation devices are available and utilized
appropriately.
In the aftermath of a flood, the project team must ensure the site is inspected by a qualified person who
will determine if it is safe for workers to return. Affected areas after a flood must be remediated prior to
continuing work.
1.4 Site Plan
All personnel on the project must review this plan to establish awareness of equipment and resources
such as fire extinguishing equipment first aid equipment and mustering locations.
The fire extinguisher is located in the ELA Vehicle and at the Calgary Zoo workshop.
1.5 Site First Aid Personnel
First aid personnel will be identified during the daily pre‐start meeting
1.6 Hours of Operation
Regular hours of operation on this project will be 9:00 AM to 5:00 PM. At no time will any crew,
workers, or visitors be permitted on the site without PWT supervision.
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1.7 Emergency Evacuation Procedure
In the event that an emergency evacuation of the site is required, the following steps must be taken:
Upon confirmation of the requirement to evacuate, the PWT Project Manager or their designate shall:
1. Communicate the emergency via the site radios
2. Confirm all staff and volunteers are notified of the evacuation and relocated to the designated muster
point;
3. The PWT Project Manager or designate, will summon required emergency services/ response vehicles.
This person will meet the vehicles at designated area and escort them into site;
4. Conduct head count at muster point. Ensure that all visitors signed in on site are also accounted for;
5. Notify emergency response teams if a worker cannot be accounted for;
6. Notify key personnel on Emergency Contact List;
7. Evaluate the situation. If and when appropriate, the direction will be given to resume work by the
scene commander.
Upon hearing an alarm or being notified otherwise of an evacuation all workers will:
1. Immediately stop work;
2. Lower loads if possible;
3. Shut down equipment and remove key, energy sources, and sources of ignition;
4. Shut off compressed gas cylinders and cover/secure chemical products;
5. Use the most direct route to exit the building and proceed to the identified muster point;
6. All workers are to report to their leads on site
7. Remain at the muster point until further instructions have been given by the PWT scene commander
(PWT Project Manager).
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EMERGENCY CALL CARD
All incidents on City work sites must be reported to the City Project Manager (Coordinator) or designate and the
Sponsor Project Manager or designate in a timely manner and when safe to do so. Equipment and materials at an
accident scene are not to be moved except where it is necessary to assist the injured, protect rescue personnel or
prevent further incidents.
Location: Service Road 100m South of TELUS Spark Centre 220 St Georges Dr NE, Calgary, AB T2E 5T2
Worksite And / Or Contact Numbers:
AMBULANCE, FIRE, POLICE:
(24 HOURS)
911
PROVINCIAL OCCUPATIONAL HEALTH & SAFETY
(24 HOURS)
1-866-415-8690
Albert Environment
(24 HOURS)
1-800-222-6514
___________________________________________________________________________________________
CITY PROJECT MANAGER (TI):
Colin Chapman
(CELL-24 HRS) 403-370-4171
__________________________________ ________________________________________________________
CITY PROJECT LEAD :
Andrew Sedor
(CELL-24 HRS) 403-615-1863
___________________________________________________________________________________________
PWT PROJECT MANAGER:
(OFFICE)
403-287-1335 ext 289
Gerardo Moreno
(CELL-24 HRS) 587-226-2570
___________________________________________________________________________________________
PWT SAFETY DESIGNATE:
(OFFICE)
780-742-2534
Jude Groves
(CELL-24 HRS) 780-598-3653
___________________________________________________________________________________________
CITY SAFETY ADVISOR (TI):
(CELL)
403-860-5239
Tony Ashun-Codjiw
(24 HRS Safety Advisor Callout, see below)
___________________________________________________________________________________________
TELUS SPARK
(OFFICE)
403-890-9830
Josephine Tsang
___________________________________________________________________________________________
CALGARY ZOO
(CELL)
403-371-9073
Pierre Chartrain
___________________________________________________________________________________________
RESEARCH PROJECT COORDINATOR (CITY)
(OFFICE)
403-268-1174
Kiyoshi Robson
___________________________________________________________________________________________
CITY CLAIMS ADJUSTER:

(OFFICE)
(24 HOURS)

403-268-5443
403-268-4066

(Call only if a member of the public or private property is involved
24 HOUR SAFETY ADVISOR CALLOUT
TI On-Call Safety Advisor 587-999-4993
TI’s Director is advised of the situation by the Manager or
Safety Advisor

Last modified: 9/5/2018

The City of Calgary
Greenline/Transportation Infrastructure Incident Reporting for Contractors
The City of Calgary and its representative will be informed immediately, when an Alberta OH&S
Officer is on site for any work being done for The City of Calgary.
When a serious injury, incident or a utility contact (see definitions below) has occurred, The City
of Calgary and its representative will be contacted immediately or as soon as possible when
safe to do so. Site will not be disturbed until an investigation is completed by the Prime
Contractor. The investigation may be done in conjunction with the Subcontractor.
For all other injuries, incidents or utility contacts of a lesser nature or severity the procedure is
as follows:
 Contact The City of Calgary and its Representative as soon as possible.
 Within 24 hrs, a written notification or an email stating what has occurred.
 Within 1 week, a written report of the investigation. If the investigation is still ongoing, a
briefing note (dated) is to be given to the City of Calgary and it’s Representative.
 All investigations will be completed in a timely manner.
The City of Calgary requires an investigation report from the Prime Contractor for all injuries,
incidents or utility contacts that involve Subcontractors. The Subcontractor is responsible to do
their own report as well. The timelines remain the same as above.
All minor incidents will be documented on the weekly or biweekly site meeting minutes under
the safety heading. Transportation Infrastructure’s Safety Advisor will be emailed a copy of
these minutes. All site meetings will show appropriate follow up of safety concerns, issues or
investigations including corrective actions in the minutes.
The City of Calgary will also conduct follow up safety tours or inspections on work sites where
incidents have occurred to monitor the due diligence of the Prime Contractor. Follow up
documentation will be completed if further actions or recommendations are needed and
forwarded to the Project Managers to be addressed with the Prime Contractor.
Definitions:
“Serious Injury” – an injury which results in the death of a worker(s) or in a worker(s) being
transported/admitted to a hospital.
“Serious Incident” – an occurrence at a worksite that had the potential to cause injury to a
worker(s) or causing property damage to equipment, materials, infrastructure or property.
“Utility Contact”– all contact with overhead or buried utilities.
“Minor Injury/Incidents” – on site first aid, off site medical aid (walk in clinic), minor damage to
equipment, materials, infrastructure or property.

Easy Mile: Pre/Post Trip Inspection Instructions
The following is an explanation of the Pre and Post Trip inspection and what the driver is checking for during the inspections.
The following actions must be performed every day before starting the vehicle, and every day after vehicle operation, in
order to ensure good operation, maintain its overall level of performance and ensure safety. These are the standard actions,
operation-specific procedures may be defined by Easy Mile or their local partner.
Also on the form is a column for both a weekly inspection and a monthly inspection.
This is a legal document and must be completed and signed by the driver.
A – Pre-Trip:
1. Check the 4 safety LIDARS: Clean the slot in front of
each LIDAR, to avoid any object, liquid or dust that may
deteriorate the LIDAR’s performance. Check that each
LIDAR’s plastic window is clean
2. To Clean LIDARS: Use a dry microfiber clothe and gently
wipe the glass window of the LIDAR once from one side to
the other, If LIDAR is dirty, use a wet microfiber clothe with
water only, wipe the glass window of the LIDAR. Then use a
dry microfiber to remove water and clean any marks on the
window
3. Check Wipers: Wipers are mainly used to clean the portion
of windshield in front of the cameras (front and back).
Deteriorated wipers will yield a reduced performance of the
4. Check Tires: The pressure must be 3.5bar. Inflate if
necessary. Flat, underinflated or deteriorated tires may alter
the vehicle behavior, and become dangerous, or simply
increase its power consumption while driving.
5. Check the Vehicle Mode Indicator: Should be on Manual
mode with E-Stop (orange and red blinking).
6. Check Blinkers: Deteriorated lights would not alter the
vehicle behavior since they are not a safety or localization
feature. However, this may decrease the vehicle visibility at
night or under bad weather conditions, which may make it
dangerous for nearby pedestrians or vehicles.

C – Weekly Inspection:
1. Inspect Safety LIDARS: Look for scratches or impacts on
the LIDARS glass windows.
2. Vehicle Roof: Reach the vehicle roof and inspect the LAB
unit on the roof, especially localization LIDARs. Look for
scratches or impacts on the LIDARs glass windows or on the
LAB unit.
3. Clean the two Localization LIDARS: Use a soft microfiber wipe or tissue, dry or slightly humidified
4. Safety Hammer: Check that safety hammer is in normal
state.
5. Air Conditioning: Check that the ventilation is properly
working.
6. Inspect Tires: for puncture or scratches
7. Inspect Underneath the Vehicle: and look for abnormal
objects or wires. Check for leakage.
8. Log on to PC: Check available disk space. Free space must
be greater than 20% of total disk space. If not, please
contact Easy Mile quickly for instructions.

B – Post Trip:
1. Dispose of Garbage: Remove the dirt, clean the floor and
the seats.
2. Wipe the Seats and the Door: Wipe the door holding legs
to remove water and humidity, to avoid long term
deterioration or rust due to humidity
3. Check Inner Panels, Liners, Seats and Monitors: for
abnormal status like scratches, impact or failure.
4. Check the Safety Hammer & Fire Extinguisher: They
must be present in the vehicle.

D – Monthly Inspection:
1. Inspect Fire Extinguisher: Check validity date
2. For Hot Countries: Check the air-conditioning output
temperature. Refill gas if necessary (Level 1).

OUTSIDE THE VEHICLE CHECKS:
5.
6.
7.
8.

Clean the Following Items: Windshield & Lateral
Windows, vehicle outer shell, inner panels and liners, seats,
and monitors with appropriate materials,
Camera: Clean the windshield portion in front of each
camera.
4 Safety LIDARS: Clean with a soft micro-fiber wipe or
tissue, dry or slightly humidified
LIDARS Slot and Plastic Window: Check and Clean the
slot in front of the LIDAR. Check that each LIDAR’s plastic
window is clean.

Integrity  Loyalty  Customer Service  Positive Attitude  Dedication  Resourcefulness  Accountability  Safety  Teamwork  Respect

Easy Mile Inspection Form - EZ10-ELA
A. Pre-Trip:
B. Post-Trip:
1. Dispose of any garbage,
1 Check the 4 safety LIDARs,

remove dirt, clean floor & seats,

2. Clean LIDARS - see legend

2. Wipe the seats, the door
and the door holding legs

3. Check wipers.

3. Check inner panels and liners,
seats, and monitors

4. Check tires.
Start the vehicle following the
procedure, and perform the
following checks :
5. Check vehicle mode
indicator
6. Check blinkers on the side
as well.
7. Check that inside lights are
working properly
8. Check that all outside lights
are working properly
9. Check that wipers are
working properly
10. Open doors and check
doors are working properly
11. Check that access ramp
is working properly
INSIDE VEHICLE CHECKS:
12. Log on the PC and check
battery level.
DO NOT operate vehicle if
battery level is < 15%
13. Check remote control is
working properly
14. Check E-Stop on the
Remote Control is working
properly

4. Check the Safety Hammer
5. On the PC, check battery
level indicator

OUTSIDE VEHICLE:
6. Clean the following
items, (as per legend)
7. Clean the windshield portion in
front of each camera

8. Clean the 4 safety LIDARs

C. Weekly:
1. Inspect Safety LIDARs.

D. Monthly:
1. Inspect fire extinguisher
and check validity date
2. Reach the vehicle roof and 2. For hot countries: check the
inspect the LAB unit on the
air-conditioning output
roof,
temperature.
3. Clean the 2 localization
LIDARs (see legend)
4. Check Safety Hammer
5. Check Air Conditioner &
ventilation
6. Inspect Tires: see legend

7. Inspect underneath the
vehicle
8. Log on the PC and check
available disk space.(see legend)

Legend)

9. Check and clean the slot in
front the each LIDAR.
10. Check that each LIDAR’s
plastic window is clean
11. Clean wipers
12. Check tires
13. Press one E-Stop on the
inside panel and on remote
control.
14. Put vehicle to charge for no
more than 10 hours

15. Switch to auto mode, &
check E-Stops are working
properly
Date & Time:

Date & Time:

Date & Time:

Date & Time:

Location:

Location:

Location:

Location:

Operator's Name: (print below)

Operator's Name: (print below)

Operator's Name: (print below)

Operator's Name: (print below)

Sign:

Sign:

Sign:

Sign:

Calgary Zoo / Telus Spark
Site Orientation
Powered by:

“The Future of Transportation”

Connected by:

Welcome to the FUTURE
▪ ELA is an EZ-10 [EL]ectric [A]utonomous vehicle
manufactured by EasyMile
▪ This is the FIRST publically accessible Autonomous
vehicle pilot in CANADA
▪ ELA has been deployed at over 200 other sites in 20
countries and transported over 250,000 people SAFELY

Site REQUIREMENTS
▪ Everyone working on the project must SIGN IN & OUT First Aiders are identified on the Site Roster
▪ Radio communication is available at either loading point
and onboard ELA
▪ All motorized traffic (even ELA) has to follow the direction
of the flaggers on-site
▪ In the event of an emergency contact the PWT Project
Manager by radio or cell phone (phone lists are in the
binders at each loading site and onboard the vehicle)

Site Map and MUSTER POINTS
102 St. Georges Drive
▪ ELA will operate from the East side of
the Zoo Parking Lot to the South side
of the Spark Parking Lot
▪ Flaggers will be on-site to ensure no
conflicts with any vehicular traffic
▪ Muster Points are indicated by the
Green Stars on the map

In the EVENT of an EMERGENCY
▪ Contact the Project Manager
▪ If Emergency Services are required
call 9-11
▪ First Aid kits are located at the
loading sites
▪ A Fire Extinguisher is located on ELA

Working Around ELA
▪ ELA will ALWAYS beep once before she
moves
▪ GREEN means ELA is in Autonomous
driving mode
▪ ORANGE means ELA is in Manual driving
mode
▪ RED means the E-Stop has been activated.

Things On ELA (Up Front)
1.

Safety Lidar (Right)

2.

Safety Lidar (Left)
3.

4.
5.

Reflectors

Lights - Front and hi-beam

Lights - Turn Signal, Rear Light, Stop Light
6.

Driving Mode Indicator
7.
8.

Serial Number

Windshield Wiper
9.

Front Camera

Things On ELA (The Side View)
1.

Safety Lidar (Right

2.

Safety Lidar (Left)
3.
4.

Right Door

5.

Wheelchair Access Ramp

6.

Door Open/Close Request
7.

8.

Left Door

Access Ramp Request

Blinking Turn Signals / Hazard Lights

Inside ELA
1.

4.

Emergency Stop
2. Seats
3. Monitor
Door Open/Close, Access Ramp Open/Close and
SOS Call Button
5. Emergency Stop
6. Front Cameras
7. A/C Vents
8. Main Window
9. Speakers
10. Main Monitors

Inside ELA
11. Safety Windows
12. Safety Hammers (x2)
13. Fire Extinguisher

Nearest Hospital
▪ Should a non-critical injury occur on
the project site immediately notify
the PWT Project Manager
▪ The nearest emergency room facility
is the Peter Lougheed Center off 36th
Street NE / 26th Ave NE

ANY QUESTIONS? GET IN TOUCH!
Contact Information:
Gerardo Moreno – gerardom@southland.ca
587-226-2570

