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OBJECTIVES e How to use the Prevention through Design (PtD)
framework to identify and control risks

e Importance of a comprehensive view of risk,
including safety culture and leading indicators

e How software can help

e Questions?



INTRODUCTION TO RISK
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ISO 45001 DEFINITIONS

Hazard

“Source with a potential

to cause injury and ill
health”

Risk

“effect of
uncertainty”

Opportunity

“circumstance or set of
circumstances that can

lead to improvement of
OHS performance”



Physical/workplace
Hazards e.g.

* Dangerous
objects/machinery

* Working at height

* Hazardous Chemicals

* Etc...

Human factors

* Hazard Awarene

* Risk perception

* Risk tolerance

* Fatigue

* Unsafe behaviors (inside &
outside the workplace)

Operational Factors

* Production targets & other
business objectives

* Time & resource constraints

 Workplace safety culture




TYPES OF RISK CAN INCLUDE:

Safety Risk Environmental | Compliance Risk Legal Risk Financial Risk Reputational
Risk Risk

Ex: Risk of Ex: Risk of Ex: Risk of safety Ex: Liability from Ex: Liability from Ex: Risk to a

injury, exposure environmental or civil and workers’ company’s

to occupational releases to air, environmental criminal suits compensation ‘brand’, or the

iliness, or death  water or land violations and outside of and insurance public goodwill
fines regulatory premiums, asset towards them.

compliance damages, lost

violations productivity,
waste,
inefficiency and
unnecessary
costs, etc.
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RISK AND FREQUENCY
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RISK PRIORITY MATRIX
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Industries
categorized
by Risk level
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Very High Risk

High Risk

Oil and gas
Chemicals
Mining and metals

Airlines

Construction

Forestry, pulp and paper
Maritime

Ports and airports
Power utilities



STANDARDS AND
REGULATIONS

12 © Copyright 2021, VelocityEHS. Do not distribute without authorized consent.



STANDARDS & GUIDELINES ADDRESSING HAZARDS
IN DESIGN/REDESIGN

ANSI/ASSP 7590.3-2011 (R2016) Guidelines for
Addressing Occupational Hazards and Risks in Design
and Redesign Process

ANSI/ASSE 7241.1-2003 Control of Hazardous Energy

ANSI/AIHA 210-2005 Occupational Health & Safety
Management Systems

ANSI/PMMI B155.1-2006 Safety Requirements for
Packaging Machinery

* ANSI/RIA R15.06-1999 American National Standard
for Industrial Robots



E.g., 1ISO 45001 OH & S Management, ISO 14001 Environmental Management,
ISO 31000: Risk Management



PREVENTION THROUGH
DESIGN (PtD)



NIOSH/CDC PREVENTION THROUGH DESIGN

https://www.cdc.gov/niosh/topics/ptd/default.html



https://www.cdc.gov/niosh/topics/ptd/default.html

PtD Process



PtD Process



FIVE PRINCIPLES OF PTD

1. Address health and safety as early as
possible in the project

2. ldentify and consult all relevant
stakeholders

3. Make construction process knowledge
available to decision makers

4. Implement the hierarchy of controls in
decision making

5. Review and continuously improve



MAKE CONSTRUCTION KNOWLEDGE AVAILABLE

* The construction industry supply
chain is highly fragmented and
there is often little communication
between persons responsible for
the initiation, design, production,
use and maintenance of facilities
(buildings or other structures)

* When expert knowledge about the
construction process is fed into
“upstream” decision-making, i.e.,
during the planning and design
stages of a project, better decisions
are made



THE HIERARCHY OF CONTROLS

Eliminates the exposure

Elimination/substitution is the best before it can occur

option, when possible. All other
solutions create a barrier to the
hazard but leave the hazard in place.

Elimination/
Substitution

Requires a physical change
to the workplace

. . Requires worker or
Administration & employer to DO something

Work Practice Controls

Requires worker to

Personal Protective Equipment WEAR something

(including respirators)



MANY INJURIES RESULT FROM DESIGN PROBLEMS

2000-2002 Australian Study:

 37% of workplace fatalities are
due to design-related issues

 |n another 14% of fatalities,
design-related issues may
have played a role



MANY INJURIES RESULT FROM DESIGN PROBLEMS

Construction Industry Statistics:

® 22% of 226 injuries that occurred
from 2000-2002 in Oregon, WA, and
CAl

e 42% of 224 fatalities in US between
1990-20031

e 60% of fatal accidents resulted in
part from decisions made before site
work began

* 63% of all fatalities and injuries could
be attributed to design decisions or
lack of planning



WHAT HAPPENS WHEN SAFETY IS NOT DISCUSSED
DURING DESIGN?

1. Users/Occupants can be hurt.
Example: Kansas City Hyatt

2. Designs are unconstructable.
Example: high school masonry wall
collapse

3. Designs are more hazardous to
construct than they need to be.
Examples: excavation, superstructure,
MEP,

4. Designs are more hazardous to
maintain than they need to be.



ON THE OTHER HAND, WHEN WE ADDRESS SAFETY IN
PLANNING STAGE...

e Reduced site hazards

e Fewer worker injuries and
fatalities

e Reduced workers’
compensation costs

e Increased productivity and
quality

e Fewer delays due to accidents
e Improved
operations/maintenance safety



EXAMPLE: FALLS THROUGH SKYLIGHTS

* A NIOSH survey in seven States in
late ‘80s revealed that
approximately 22% (14 of 64) of
fatal falls reported to State
occupational safety and health
officials occurred when workers
fell through skylight openings or
smoke-vent skylights

* Falls through skylights still
happen and are often fatal



EXAMPLE: SOLAR PANELS

Attributes affecting safety:

1) Roofing material: newer are less
slippery

2) Roof slope: less steep roofs are safer

3) Roof accessories: separation
between vents facilitates worker
movement

4) Panel layout: clearance between
panel edge and roof edge

5) Fall protection system — anchors/fall
arrest systems

6) Lifting methods — workers should

not climb ladders holding solar
panels Photo by Tiia Monto, licensed under Creative

Commons Attribution-Share Alike 4.0 International license

7) Electrical systems — rapid shutdown
function, training, safety regs


https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by-sa/4.0/deed.en

EXAMPLE: ERGONOMICS

Bad ergonomic design — unnecessary bending Better ergonomics design — enables
better posture, minimal strain



PREFABRICATION

* Inherently safer than “stick-
built”

 Work shifted toward more
controlled work environments

* Avoid work at heights, confined
spaces, etc.

* Less waste

* Time saved

* Less energy

e Less potential for injury

 Fewer greenhouse gas
emissions

Creative Commons Attribution-Share Alike 3.0
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CASE STUDY: MODULAR PIPERACKS

Modules constructed off-site — enabled tank
construction to happen without interference from
piperack construction

Working at low level reduced risk of accidents
12% more steelwork, but 40% reduction in scaffold
costs and 25% reduction in mechanical assembly

time

Cable tray supports were fitted prior to lifting,
reducing time workingat heights

Saved an estimated 8 weeks on site http://www.dbp.org.uk/cs/DBP00129.pdf



http://www.dbp.org.uk/cs/DBP00129.pdf

THREE PHASES OF RISK MANAGEMENT

1. Pre-operational
2. Operational

3. Post-incident

Nick Youngson CC BY-SA 3.0



http://www.nyphotographic.com/
http://www.nyphotographic.com/
https://creativecommons.org/licenses/by-sa/3.0/

Pre-Operational

Relationship with suppliers:

1.

Establish design specs and
objectives

In-depth dialogue with
suppliers/contractors

Ask suppliers for
attestations/documentation

Visit suppliers/contractors



Operational Phase

* Are “controlled” hazards actually
controlled?

* Do operators understand the
hazards and controls?

* Are there any previously
unidentified hazards?

* How do we address newly
identified hazards?



Post-Incident Phase

* Steps to mitigate harm of
incident

* Incident investigation —
why did incident happen?
Did controls not functions
properly? Were risks
unassessed?

* Development, assighment
and management of
corrective actions



STEPS TOWARD SUCCESS IN PtD

1. Establish a lifecycle
safety culture

2. Establish enabling \
processes , %

3. Team with ﬁ

organizations who
value lifecycle safety

Processes

Our culture affects, and is affected by, our processes and partners



IMPORTANCE OF MANAGEMENT OF CHANGE (MOC)

1. Plan/manage
workflows

2. Track authorizations
3. Identify and control
risks

4. Maintain an audit
trail/documentation

5. Maintain high level of
safety and risk control
as changes occur



DESIGN TOOLS AND RESOURCES

* SliDeRulE (Safety in Design Risk
Evaluator) assists building designers
with assessing the construction
safety risk associated with their
designs

* The Sustainable Construction Safety
and Health (SCSH) rating
system helps evaluate construction
worker safety and health on
construction projects

* Alan Speegle (The Southern
Company) compiled a 1600
item Prevention through Design list,
mostly from the process (i.e.,
industrial) construction sector.



http://www.constructionsliderule.org/
http://sustainablesafetyandhealth.org/
https://designforconstructionsafety.files.wordpress.com/2017/07/prevention-through-design-compiled-items-v-2.xlsx

IT STARTS WITH CULTURE

* Secure management
commitment to safety and
to a life cycle approach

* Instill the right safety

values
* Professional Codes of
Ethics (right thing to do)
e Payoff data (smart thing
to do)

* Training



THE LINK BETWEEN SYSTEMS AND CULTURE

There’s a dynamic interplay between your systems, your performance and your EHS culture.

Knowing Ability to Do it Right
What'’s Right Do it Right Every Time

Systems Performance Culture Habits



CHOOSING PARTNERS

* Commitment to safety and to a
life cycle approach

* Open to change

* Collaborative culture and
experiences

 Participation in planning process

* Accessibility of records (training
verifications, written programs)

* Look into contractor
management software



PtD IS GAINING MOMENTUM

e Required in UK, Europe for since 1995

e Required in Australia, S. Africa, Singapore
e OSHA DfCS Workgroup since 2005

e NIOSH PtD Workshops and Funding

e ANSI| Standard and Technical Report

e Adoption primarily in the process/industrial
construction sector




PtD Is Essential to Sustainability and Corporate
Responsibility

PtD helps preserve
the safety of those
who are not always People ‘
“at the table” when I
we’re making our '
design plans
-®) — P,

The “Triple Bottom Line”



Steps in Risk Analysis
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ESTABLISH ANALYSIS PARAMETERS

e Determine boundaries

* Consider operating phase
(standard operation,
maintenance, startup, etc.)

* |f applicable, define interface
with other systems and tasks

 What can be harmed or
damaged — people?
Property? Environment?



IDENTIFY HAZARDS

* What aspects of the job produce risks?
(Technology, activity, etc.)

* What characteristics of materials used (e.g.,
sharp edges, fumes, dusts) create risks?

* Information to review includes (among other
things):

O

O
O
O

O OO

System specs

SDSs for chemicals involved

Relevant codes/standards

Information from operators or potential
operators

Studies from similar systems

Potential for unplanned energy releases
Possible exposures to hazardous
environments (don’t forget confined
spaces!)

Historical data

Feedback from your whole team



CONSIDER FAILURE MODES

* Consider intentional and
forseeable misuse of
facilities, equipment,
materials and processes

* What could happen?
What controls are currently
in place?

e How well do controls work?

* Do they need to be revised?
Supplemented?



DETERMINE EXPOSURE FREQUENCY & DURATION

e Estimate frequency
and duration of

exposure
 How often is task
performed?
* How long is exposure
period?

e How many people
are exposed?



ASSESS SEVERITY OF CONSEQUENCES

* number of injuries or illnesses
and their severity, and fatalities
that might occur;

 value of property or equipment
that could be damaged;

 time for which the business may
be interrupted and productivity
lost;

« extent of environmental damage
that could occur.



GO BEYOND STANDARDS AND COMPLIANCE!

Just following standards and
regulations won’t eliminate all
risks.

Example: Lockout Tagout (LOTO)

Systems that meet all OSHA LOTO
requirements may still have
unacceptable risks, such as
placement of LOTO stations in
areas too difficult/far away to be

easily reachable
Image source: Wtshymanski, CC BY-SA 4.0)



https://creativecommons.org/licenses/by-sa/4.0/deed.en

DON’T FORGET PSYCHOSOCIAL RISKS!

* “Psychosocial risks” —
anxiety related to
perceived risks at work, or
to not being included in
company safety programs

e Contributing factors: no
visibility of safety data, no
participation in safety
tasks, no addressing of
specific employee risks

* Has only gotten worse
during COVID



THE FUTURE OF WORK
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FUTURE OF WORK

The workforce, workplace, and the nature of
work itself
are changing more rapidly than ever before.

* New technologies

* Automation and globalization

* Changing employment patterns and
relationships

* Recruitment and retention in labor markets

* Changing employment patterns

* Age diversity

* Social justice

* Dissolving barrier between work world and
rest of the world



CDC/NIOSH FUTURE OF WORK INITIATIVE

https://www.cdc.gov/niosh/topics/future-of-work/issues.html



https://www.cdc.gov/niosh/topics/future-of-work/issues.html

TOTAL WORKER HEALTH

https://www.cdc.gov/NIOSH/twh/



https://www.cdc.gov/NIOSH/twh/

ISSUES RELEVANT TO TOTAL WORKER HEALTH

https://www.cdc.gov/niosh/twh/priority.html#anchor 1578410183952



https://www.cdc.gov/niosh/twh/priority.html#anchor_1578410183952

ELEMENTS OF TOTAL WORKER HEALTH APPROACH

Defining Element of TWH 1: Demonstrate
leadership commitment to worker safety
and health at all levels of the organization.
Defining Element of TWH 2: Design work to
eliminate or reduce safety and health
hazards and promote worker well-being.
Defining Element of TWH 3: Promote and
support worker engagement throughout
program design and implementation.
Defining Element of TWH 4: Ensure
confidentiality and privacy of workers.
Defining Element of TWH 5: Integrate relevant
systems to advance worker well-being.




THE LINK BETWEEN
CULTURE AND PREVENTION
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NINE MEASURABLE COMPONENTS OF CULTURE

1. Procedural justice: Fairness and
transparency of supervisor’s
decision-making process.

2. Leader-member exchange: Level of
mutual trust and respect between
employee and supervisor.
Employees treated with dignity.

3. Management credibility:
Management actions consistent
with words.

4. Perceived organizational support:
Employees perceive that the
organization values them.



NINE MEASURABLE COMPONENTS OF CULTURE

5.

Work group relations: Level of mutual trust
and respect among coworkers.

Teamwork: Ability of the work group to
effectively get things done.

Organizational value for safety: Extent to
which employees perceive that the
organization is serious about safety
performance.

Upward communication: Extent to which
safety concerns, suggestions and ideas flow
upward through the organization.

Approaching others: Extent to which workers
are comfortable speaking to one another

Teamwork by Nick Youngson CC BY-SA
3.0 Pix4free.org



http://www.nyphotographic.com/
http://www.nyphotographic.com/
https://creativecommons.org/licenses/by-sa/3.0/
https://pix4free.org/

CULTURE MATTERS

Culture Aggregate Scores

Average Occupational Injury Rate

Bottom Third Middle Third Top Third

B Culture Aggregate Scores

Relationship between culture aggregate scores and occupational injury rate, adapted from “Preventing
Injuries and Fatalities,” ASSP, 2010



LEADERSHIP MATTERS

Safety Best Practices - Percentile Score
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Relationship between culture aggregate scores and occupational injury rate, adapted from “Preventing
Injuries and Fatalities,” ASSP, 2010



CULTURAL SELF-ASSESSMENT

Questions to ask ourselves:

 What metrics do we track, and
what do we do with them?

e How do we assess whether we’re
building strong safety leadership at
all levels?

* Are we influenced by attribution
bias? E.g. mistaking cause & effect,
blaming “unsafe” attitudes

* Do we go on “fault-finding”
expeditions, or do we look for
positive contributions to safety too?



FUNDAMENTAL ATTRIBUTION ERROR

Why do other people mess things
up? Because of the way they are —
i.e., internal factors. (E.g., “lazy,”
“not too bright”)

But what about when | mess things
up? That’s because of external
forces, of course!



FAULT-FINDING EXPEDITIONS

* Confirmation bias — we find what
we are looking for, but miss
chances to find anything else

* Not reflective of reality — creates
anxiety, reduces buy-in and
hurts morale

* Observing the variety of
behaviors across individuals and
time that not only give a more
accurate picture, but can better help us
see risks and opportunities.
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IGNORING VARIANCE




DANGERS OF IGNORING VARIANCE

* Single data-point management — inaccurate view
of risk

* |nability to see positive behaviors

* Tendency to disproportionately praise/blame
workers who are mostly safe

* Or, to praise employees for a single moment in
time

* Not accurately recognizing and reinforcing
workplace behaviors




PROBLEM WITH TOO MUCH FOCUS ON INJURY RATE

* Implies that serious or recordable
injuries are all that matter

* Implies that “absence of incidents
= absence of risk”

* Discourages injury reporting ] 6 . DAYS

* Prioritizes tracking failure rather
than success — perspective issue
again WITHOUT A RECORDABLE INJURY

* Focus on past events, where
behaviors have already occurred

THIS LOCATION HAS WORKED




ATTITUDE ATTRIBUTION

e Attributing behavior to attitudes is
just another kind of labeling

e Attitudes # behaviors. Behaviors are

much more concrete, more real < >
* We assume that attitudes cause Behaviors
behaviors, but it’s actually a two-way

street, and behaviors just as often
cause attitudes!




BEHAVIORS CAN CREATE ATTITUDES

Examples:

- Hormones controlling feelings of
power are activated after just a few
minutes of good posture

- Cognitive dissonance: People who
find they’re acting in conflict with
their attitudes often change the
attitudes, not the behavior

Photo courtesy of U.S. Airforce



A TAKE-HOME

The focus should be on
changing behaviors, and if we
improve the behaviors, the
attitudes will follow.

We can best accomplish that by
making it easy for employees to
model safe behaviors.




TIPS FOR LEADING METRICS
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OSHA’S LEADING INDICATOR GUIDANCE

https://www.osha.gov/sites/default/files/OSHA Leading Indicators.pdf



https://www.osha.gov/sites/default/files/OSHA_Leading_Indicators.pdf

OSHA’S RECOMMENDED STEPS

From OSHA Guidance Doc:

Choose your leading indicators
Set goals

Start using Lis

Periodically Reassess

Measure and Share Progress

Example from OSHA LI guidance:
https://www.osha.gov/sites/default/files/OSHA Leading Indicators.pdf



https://www.osha.gov/sites/default/files/OSHA_Leading_Indicators.pdf

KEY AREAS LEADING INDICATORS SHOULD
ADDRESS

* Management leadership
* Worker participation

 Hazard identification &
assessment

* Hazard prevention & control
* Education & training

* Program evaluation &
improvement

e Communication and
coordination of safety program



LEADING INDICATORS NEED TO BE TIED TO SAFETY
MANAGEMENT GOALS

* They should be directly relevant
to a key aspect of safety
performance

* They should have blessing and
buy-in from management

* They should be tied to
management’s view of “success”



LEADING INDICATORS THAT SUPPORT HAZARD
IDENTIFICATION AND ASSESSMENT

* Frequency with which preventive equipment
maintenance tasks are initiated and completed on
schedule.

* Number of hours passed after an incident before an
investigation is started.

* Number of hours passed after an incident before an
investigation is completed.

* % of incident investigations that include a root cause
investigation.

* % of daily/weekly/monthly inspections completed.

* % of inspections with follow-up action



LEADING INDICATORS THAT SUPPORT HAZARD
PREVENTION AND CONTROL

* Length of time interim
controls have been in place

* Percentage of
recommendations
implemented that pertain to
PPE hazard controls,
administrative controls,
engineering controls,
substitution, and elimination

* Number of special work
permits filled out



EXAMPLE: FLOOR INSPECTIONS

E.g., suppose you learn that
there has been an uptick in
trips/falls in an assembly
department, and our
investigations indicate that the
primary cause has been
cluttering of floors with tools
and packaging material.

You can set a LI of frequency of
inspections/clearing of floors,
with a goal of once/day and
tracking method a checklist.



MYTHS ABOUT LEADING INDICATORS

LIs are predictive

They’re superior to lagging indicators, or replace
them

They represent “new” thinking

LIs are inherently useful

Kind of, but only to a degree

They do things lagging indicators can’t do, but
work closely with them

The idea of Lis has been around for a very long
time

Not at all —it’s quite possible to pick Lls that
don’t matter much to your understanding of
safety



LAGGING AND LEADING METRICS WORK TOGETHER!

Lagging Metrics Leading Metrics
Injury Reports ® Near Misses Preventive Maintenance ® Mgmt. of Change
Recurring Events ® Days Away (DART) Process Hazard Analysis ® Training

(cannot be influenced or changed)

“You don’t know where you’re going until you know where you’ve been.”

Remember: You can and often will learn things from safety incident investigations that cause you to revisit
design. Incident investigations and incident rates (a lagging metric) are not separate from PtD.

Source: OSHA



CONTRACTOR METRICS

e Some contractors at VPP sites track
their own metrics, including:

e Types of near misses reported
e Types of first-aid cases

e Incidents of property damage at host
site

e Job hazard analyses (JHAs) completed

e Number of audits and corrections

Remember: Your SMS must address contractor safety!



BEST PRACTICES
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PLAN ACCORDINGLY

Monitor/

Maintain

* Plan: Meet with stakeholders, and develop plans to address decontamination schedules, chemical
safety, social distancing measures, on/off schedules, etc.

* Inform: Communicate plans to employees

* Maintain: Implement the plans each day

* Monitor/Improve: Assess what’s working and what’s not, and make changes if needed



SOME TIPS ON METRICS

e Track at least some leading metrics and some
lagging metrics

e Make sure everyone understands how to
interpret trends in near misses

e Track issues that are a particular challenge for
your company (e.g., overdue action items)

e Tracking metrics alone will not improve
performance. Incorporate your tracking into
a robust corrective actions program




FUNNEL YOUR CORRECTIVE ACTIONS

S Wouldn’t it be nice to
' . automatically funnel the
— L actions actions associated with
inspections, JSAs, incidents
Safety and safety meetings into

meetings one place for tracking and
follow-up?




EMPOWER YOUR PEOPLE

You don’t have to
go it alone.
Empower your
people to conduct
inspections, report
incidents/hazards
and access SDSs
without barriers



IMPROVE DATA ACCESS AND REPORTING

e Access your data from anywhere

 Dashboards organize your most
important metrics

* Drive better decision making
e Share progress

* Easily complete required reports
like electronic 300A reporting



Easy Question: Which is faster?

Oops — not the right answer. Good luck THAT’S RIGHT! Your prize is quick access to SDSs
digging through this to find an SDS during when you most need them.
an emergency.



STAY CONNECTED

* Keep your
workers
connected

e Stayloopedinto
training progress

* Show your
commitment to
your workers

Licensed under Creative Commons Zero
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FLEXIBILITY

Modern EHS
software gives us
the flexibility to
keep our system
running no matter
what the future
may hold.



THE “SUCCESS SAFETY CYCLE”

e Responsibility for key tasks is
shared with workforce

e Easy to access data and share
progress

e Ability to not just keep up,
but push on beyond
compliance

e Employees at all levels are
aware of safety programes,
and believe in them



How Technology Can Help

v" Risk management — collaborative, simple
identification and control of risks

v" Simple, integrated management of key safety tasks,
like corrective actions, incident investigations,
safety meetings, risk assessments

Management of Change (MOC)
SDS management
More ability to be proactive

N X X X

Better data visibility, including of leading indicators
to drive better decision making









Thank you!
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