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Presenter
Presentation Notes
Safety and equity are top priorities for EMCTCC and understanding the Safe System approach is part of your strategy to support safer roadways in East Mult Co.
Many staff participated in the Safe System Approach training this year and invited me to come and provide an overview of the Safe System Approach.
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Names of the 95 people killed in traffic crashes in the greater Portland region in 2019. Source: ODOT

Every three days
someone is killed
in a traffic crash
In our region.

Every day
someone is
seriously injured.



Presenter
Presentation Notes
Acknowledge that even one traffic death is too many - the information in this presentation and the progress report represents members of our community. 
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Zero is our goal. A Safe System
is how we will get there.

Imagine a world where nobody has to die from
vehicle crashes. The Safe System approach aims to
eliminate fatal & serious injuries for all road users. It
does so through a holistic view of the road system that
first anticipates human mistakes and second keeps
impact energy on the human body at tolerable levels.
Safety is an ethical imperative of the designers and owners
of the transportation system. Here’s what you need to know
to bring the Safe System approach to your community.
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Presentation Notes
The Safe System approach aims eliminate fatal & serious injuries for all road users. It does so through a holistic view of the road system that first anticipates human mistakes and second keeps the 
impact energy on the human body at tolerable, survivable levels.
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Presentation Notes
The Safe System approach is not a new concept. It has existed for more than 30 years in countries across the globe. Early adopters of the Safe System approach have seen marked decreases in traffic fatalities across their roadway systems. The Safe System approach is how these countries moved off the “plateau” of safety to start achieving significant reductions. These examples show promise that, by implementing a Safe System approach in the United States, we may be able to achieve meaningful reductions in traffic deaths. 






U.S. DOT adopts a Safe System approach as the guiding
paradigm to address roadway safety - why is this

important?
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2018 Regional Transportation Plan

Regional Transportation
Safety Strategy

A strategy to achieve Vision Zero in the
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Source: FHWA
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December 6, 2018 oregonmetro.gov/safety




We have a national roadway safety problem
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Presentation Notes
Roadway fatalities declined consistently for 30 years in the United States. That progress has stalled; and now we appear to be quickly losing ground as fatality rates have started climbing. 




Traffic fatalities are a preventable public

health crisis affecting all roadway users

39,824

Lives lost on US roads in
2020

Source: NHTSA

460

Lives lost on Oregon
roads in 2020

Source: ODOT

115

Lives lost greater Portland
roads in 2020 —a 20%
increase over 2019

Source: ODOT, Metro



Traffic deaths in the region are trending

upward
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Serious injuries in the region are trending

Average serious injuries per year
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Traffic fatalities disproportionately impact

people of color

2.9X

Black residents in
Oregon are nearly three
times as likely to die in
a traffic crash as white
residents.

Source: ODOT, 2021

2X

Black residents in
Multnomah County are
twice as likely to die in
traffic crashes as white
residents.

Source: Multnomah County REACH,
2021

76%

Seventy-six percent of
pedestrian deaths and
serious injuries occur in
equity focus areas, where
56% of the population
lives.

Source: Metro, 2019 fatalities and serious
injuries performance measures report



Traffic fatalities cost our region over $1

billion a year

$1.1B

Annual cost to our
region from traffic
deaths.

Source: Metro; Guidance on the
Treatment of the Economic Value of a
Statistical Life (VSL) in U.S. Department
of Transportation Analyses — 2021
Update
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Presentation Notes
Motor Vehicle Crashes Cost the U.S. over $1 Trillion/Year


The Safe System Approach

SoMvaly
The Safe System has three parts: Ssere Vehicles

* Approach
* Principles SAPPROACH
 Elements
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Safe
Roads

Graphic created by FHWA based on similar designs by the Institute of
Transportation Engineers (ITE) and the Road to Zero Coalition.

R \Y)
SSPONSIBILITY 1S SHAR®


Presenter
Presentation Notes
This graphic presents an overview of the Safe System approach. These are the Safe System “approach,” “principles,” and “elements.” The Safe System “approach,” shown by the graphic on this slide, is the broadest term and describes all aspects of the Safe System. In addition, the term “Safe System” is singular to depict an overall Safe Road System. 

As I walk through the Safe System approach think about ways that each part is shift in the way we think and act on roadway safety.



The Safe System approach focuses on reducing

the seriousness of crashes

PARADIGM SHIFT immms

“ In road injury epidemiology, kinetic
energy is the pathogen ”

Robertson LS. Injury epidemiology. Oxford: Oxford University Press, 1992

People are killed and seriously injured on the roads when the
collision forces transferred onto the human body exceed
tolerable thresholds.



The Safe System approach is a shift in how we

think about our roadway safety problem

Accommodating human
mistakes

Keeping impacts on the human
body at tolerable levels

PARADIGM SHIFT immms
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Presentation Notes
The Safe System approach aims to eliminate fatal and serious injuries for all road users by accommodating human mistakes and keeping impacts on the human body at tolerable levels. This is the fundamental objective of the Safe System approach. What separates the Safe System approach from the traditional approach to safety is the ethical imperative that not even one death is acceptable in our roadway system. 




The 6 Safe System Principles

%

Death/Serious Injury
is Unacceptable

While no crashes are desirable, the
Safe System approach prioritizes
crashes that result in death and
serious injuries, since no one should
experience either when using the
transportation system.

\¢

Responsibility
is Shared

All stakeholders (transportation
system users and managers,
vehicle manufacturers, etc.) must
ensure that crashes don't lead to
fatal or serious injuries.

SAFE SYSTEM PRINCIPLES

A

Humans
Make Mistakes

People will inevitably make mistakes
that can lead to crashes, but the

transportation system can be designed
and operated to accommodate human

mistakes and injury tolerances and
avoid death and serious injuries.

006

Safety is
Proactive

Proactive tools should be used to
identify and mitigate latent risks in
the transportation system, rather
than waiting for crashes to occur
and reacting afterwards.

o .
Y| .
Humans Are
Vulnerable

People have limits for tolerating crash
forces before death and serious injury
occurs; therefore, it is critical to
design and operate a transportation
system that is human-centric and
accommodates human vulnerabilities.

O

Redundancy
is Crucial

Reducing risks requires that all
parts of the transportation system
are strengthened, so that if one
part fails, the other parts still
protect people.

Safe Road Safe
Vehicles

THE
SAFE SYSTEM
APPROACH

R, \v]
ESPONSIBIL Ty 15 SHARE


Presenter
Presentation Notes
The six Safe System “principles,” shown around the outside ring of the graphic, are the fundamental beliefs that the approach is built on. They establish the goal of the Safe System approach, acknowledge human limitations, and set expectations for how to act. A successful Safe System approach weaves together all six principles. 



Principle 1: Death and serious injury is 5

unacceptable Death/serious injury

IS unacceptable

What would you do? If you had the opportunity to implement
a feature that would reduce the number of fatalities and
serious injuries by 50%,but would double the total number of
minor crashes ... would you trade one fatality for 540 minor
crashes?

While no crashes are desirable, the
Safe System approach prioritizes

PARADIGM SHIET "q crashes that result in death and
serious injuries, since no one should

ssssssssss

.\ experience either when using the
= 4l transportation system.
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Presentation Notes
While no crashes are desirable, the Safe System approach prioritizes crashes that result in death and serious injuries, since no one should experience either when using the transportation system.


Principle 2: Humans make mistakes &

Humans make
mistakes

* Asroad users, people will SEPARATE

inevitably make mistakes and
those mistakes may lead to W =
crashes SRV e T sLow

= A= -:"I ’

* |In a Safe System approach,
owners and operators of the
system strive to make it easy for
humans to not make mistakes by
designing roads and vehicles to
be in tune with human
competences

INCREASE


Presenter
Presentation Notes
People will inevitably make mistakes that can lead to crashes, but the transportation system can be designed and operated to accommodate human mistakes and injury tolerances and avoid death and serious injuries.


o
Principle 3: Humans are vulnerable ol

Humans are
vulnerable

100%

Fatality
Risk

0%

10 60 70
Impact Speed (MPH)

Designing safer roads is

an exercise of managing PARADIGM SHIFT llq
kinetic energy

Source: FHWA

People have limits for tolerating crash
forces before death and serious injury
occurs; therefore, it is critical to design
and operate a transportation system tha
is human-centric and accommodates
human vulnerabilities.
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Presentation Notes
People have limits for tolerating crash forces before death and serious injury occurs; therefore, it is critical to design and operate a transportation system that is human-centric and accommodates human vulnerabilities.


Principle 4: Responsibility is shared A4

Responsibility is
shared

Safe Road
Vehicles

SAFE SYSTEM
APPROACH

All stakeholders
(transportation system users
and managers, vehicle
manufacturers, etc.) must
ensure that crashes don’t
lead to fatal or serious

Source: FHWA injuries.
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Presentation Notes
All stakeholders (transportation system users, roadway authorities, vehicle manufacturers, etc.) must ensure that crashes don’t lead to fatal or serious injuries.
Responsibility for the system is encapsulated in the 5 elements. How is this a shift.


/N
Principle 5: Safety is proactive 0006

Safety is proactive

Use proactive approach, data and tools to
identify and mitigate latent risks in the
transportation system, rather than
waiting for crashes to occur and reacting

afterwards.


Presenter
Presentation Notes
Highlight the elements


S

Principle 6: Redundancy is crucial

Redundancy
IS crucial

g

The “Swiss Cheese Model” of redundancy Death and serious injuries only happen
creates layers of protection when all layers fail

g% gg9s

Safe roads Safe roads
Post-crash care Post-crash care

Isi‘“‘;.us INJURY IS yy, Acce,

R, ]
SPONSIgILITy 15 SHARE

Adapted from James Reason’s model for analyzing accident causation
hitps:/froyalsocietypublishing org/doi/10.1098/rstb. 1990 0090 Image Source: FHWA

Reducing risks requires that all parts of
the transportation system are
strengthened, so that if one part fails, the
other parts still protect people.


Presenter
Presentation Notes
The left graphic shows how five Safe System elements work together, such that if one part fails, there are redundant systems in place. The “Swiss Cheese Model” helps demonstrate this redundancy. Layered safety measures are represented as slices of swiss cheese with the holes being weaknesses in individual parts of the system. The holes represent weakness causing failures or latent condition. When the cheese slices act as successive layers of defenses and the holes are not lined up, a person is protected.
The right graphic shows that a failure only results when a hole in each slice momentarily aligns, permitting a hazard to pass through holes in all the slices. The basic principle is that lapses and weaknesses in one part of the system can occur, but other parts compensate to not allow a failure. This relates back to the Safe System principles that redundancy is critical and responsibility is shared.



The Safe System Elements

Making a commitment to zero deaths means addressing every aspect of crash risks through the five
elements of a Safe System, shown below. These layers of protection and shared responsibility promote a holistic
approach to safety across the entire transportation system. The key focus of the Safe System approach is to
reduce death and serious injuries through design that accommodates human mistakes and injury tolerances.

et

Safe Road
Users

The Safe System
approach addresses
the safety of all road
users, including
those who walk,
bike, drive, ride
transit, and travel by
other modes.

Hea

Safe
Vehicles

Vehicles are
designed and
regulated to
minimize the
occurrence and
severity of collisions
using safety
measures that
incorporate the
latest technology.

e

Safe
Speeds

Humans are unlikely
to survive high-speed
crashes. Reducing
speeds can
accommodate human
injury tolerances in
three ways: reducing
impact forces,
providing additional
time for drivers to
stop, and improving
visibility.

7 i \\

Safe
Roads

Designing to
accommodate human
mistakes and injury
tolerances can greatly
reduce the severity of
crashes that do occur.
Examples include
physically separating
people traveling at
different speeds,
providing dedicated
times for different
users to move through
a space, and alerting
users to hazards and
other road users.

~ | -

Post-Crash
Care

When a person is
injured in a collision,
they rely on
emergency first
responders to quickly
locate them, stabilize
their injury, and
transport them to
medical facilities.
Post-crash care also
includes forensic
analysis at the crash
site, traffic incident
management, and
other activities.

Safe Road
Users Vehicles

THE
SAFE SYSTEM
APPROACH
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Presenter
Presentation Notes
Key Message: The five Safe System “elements,” highlighted in the middle ring of the graphic, are conduits through which the Safe System approach must be implemented. The key focus of the Safe System approach is to reduce death and serious injuries through design that accommodates human mistakes and injury tolerances. Making a commitment to zero deaths means addressing every aspect of crash risks through the five elements of a Safe System. These layers of protection and shared responsibility promote a holistic approach to safety across the entire roadway system. 


Element 1: Safe Road Users M

Safe Road
Users

g .

GUIDE FOR

ROAD SAFETY
INTERVENTIONS:

EVIDENGE OF WHAT WORKS
AND WHAT DOES NOT WORK

The Safe System approach
addresses the safety of all
PARADIGM SHIFT IIﬂ road users, including those
who walk, bike, drive, ride
transit, and travel by other
modes.
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Presentation Notes
Don’t just rely on changing human behavior


Ha

Safe
Vehicles

Element 2: Safe Vehicles

Vehicles are designed and regulated to
PARADIGM SHIFT ||q minimize the occurrence and severity of

crashes using safety measures that

incorporate the latest technology.


Presenter
Presentation Notes
Think of vehicles holistically, not only for the vehicle occupants, but for those outside of the vehicle. 
The consistent decline in roadways deaths from 1960 through 2012, was in no small way attributable to improvements in vehicle technology. Over 600,000 lives have been saved by vehicle safety technologies, including seat belts, air bags, child safety seats, electronic stability control, and others. Today, increasingly large vehicles are contributing to an increase in pedestrian deaths and more serious crashes. 


Element 3: Safe Speeds

Re,

Humans are unlikely to survive high-
speed crashes. Reducing speeds can
accommodate human injury tolerances in
three ways: reducing impact forces,
providing additional time for drivers to

stop, and improving visibility.


Presenter
Presentation Notes
The aim is to design and operate roads to continuously approach toward creating a Safe System by implementing features appropriate for the intended and actual road use and speed environment
Reduce the likelihood of error
Reduce the consequences of error



Element 4: Safe Roads

REDUCE
RISK OF
ERROR

Separating users Separating Increasing
in space users in time attentiveness and
awareness

MANAGE CRASH

Designing to
S O ok i s e accommodate human
Manage speed Manage impact Manage impact . . .
angles energy distribution mista keS and InJury

tolerances can greatly
PARADIGM SHIFT "q reduce the severity of

crashes that do occur.


Presenter
Presentation Notes
Designing to accommodate human mistakes and injury tolerances can greatly reduce the severity of crashes that do occur. Examples include physically separating people traveling at different speeds, providing dedicated times for different users to move through a space, and alerting users to hazards and other road users.


Element 5: Post-Crash Care

are preventable with optimal emergency
3 8 y 6 8 0 and trauma care'

T 280

CRASHESIN THEU.S IN2020?
h WERE ALIVE WHEN FIRST RESPONDERS
.o-'61 ARRIVED, BUT LATER DIED

MORE THAN ONE THIRD OF SERIOUSLY Access to
INJURED CRASH VICTIMS ARE NOT TAKEN
DIRECTLY TO A LEVEL | OR Il TRAUMA CENTER® emergency and

trauma care is
critical to the
survivability of
crashes.

Source: FHWA

THERE IS A
2 5 O/ INCREASE IN THE
O 0DDS OF SURVIVAL

for severely injured patients if treated in a hospital
that is a level | trauma center*
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Presentation Notes
When a person is injured in a collision, they rely on emergency first responders to quickly locate them, stabilize their injury, and transport them to medical facilities. Post-crash care also includes forensic analysis at the crash site, traffic incident management, and other activities.


The Safe System approach is a shift in how

we think about roadway safety

Traditional PARADIGM SHIFT — Safe system

Prevent crashes

Improve human behavior

Control speeding

Individuals are responsible

React based on crash history

vV V. v. v v

Prevent deaths and serious injuries
Design for human mistakes/limitations
Reduce system kinetic energy

Share responsibility

Proactively identify and address risks


Presenter
Presentation Notes
To summarize, The Safe System approach is a shift in how we think about roadway safety. Whereas traditional road safety strives to modify human behavior and prevent all crashes, the Safe System approach focuses transportation system design and operation on anticipating human mistakes and lessening impact forces to reduce crash severity and save lives.


Moving forward: Do more of what is working

Traffic deaths per 1 million residents
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Presentation Notes
Despite the fact that we are not meeting our adopted safety targets, our region does have one of the lowest fatality rates in the country, it is lower than the statewide rates.
Another takeaway from the report is to do more of what is working. Our shared commitment to compact urban growth, more trips made by walking, bicycling, scooting, bus and MAX, and fewer and shorter trips made by driving, are working. 


Moving forward: Prioritize safety over speed,
prioritize the safe system approach
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Source: FHWA

ﬂ Accommodating human
mistakes

Keeping impacts on the human
* body at tolerable levels

Safe speeds. Speed management strategies and technologies are
estimated to save 4,000 lives each year nationally.

Safe vehicles. Incorporating Advanced Driver Assistance Systemes,
technologies which exist today, into all vehicles, is estimated to save
up to 10,000 lives a year nationally.

Safe road users. Incorporating Alcohol Detection Systems,
technologies which exist today, into all vehicles, is estimated to save
up to 9,000 lives annually.n

Safe roads. Roadway design improvements that are safety-
outcomes based are estimated to save 3,000 lives a year nationally.
Safe EMS. Improved emergency response to crashes is estimated to
save 2,500 lives a year.

Safe system for all. Shifting to more transit, walking, and bicycling
trips is estimated to save 3,000 lives a year nationally.

Sources: National Safety Council, Rand Report; Insurance Institute for Highway Safety - Highway Loss
Data Institute; AAA Report; APTA Report.
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Presentation Notes
Another takeaway from the report is to prioritize safety over speed and integrate the safe system approach into everything we do. For example, ten countries reached the lowest number of road deaths in 2018 since systematic recording began – and each of those countries limits vehicle speeds to 30 mph or lower in urban areas. Some countries are now limiting travel speeds to 20 or 25 mph in urban areas. (International Traffic Safety Data and Analysis Group 2020 annual report)
Using existing technologies, implementing strategies that are in our safety strategy today, and working together, it is estimated that over 30,000 deaths could be prevented each year in the U.S. (¾ of the way to eliminating the over 40,000 deaths in 2020). 


Thank you!

Lake McTighe
Transportation Planner
lake.mctighe@oregonmetro.gov

www.oregonmetro.gov/regional-tra nsportation-safety-plan
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