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Building on Good Work

We have not seen a reduction
— in the high potential incident

frequency, and are struggling

to curb that trend.”

Industry Safety Leader
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Injury rate

Rate of fatal work injuries per 100,000 full-time workers, 2013-22
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Building on Good Work

We have not seen a reduction
— in the high potential incident
frequency, and are struggling
to curb that trend.”

Industry Safety Leader
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AMSA SIF Prevention Implementation SIE STATUS

Fully implemented '

SIF Prevention Approaches
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Latent Root Causes - System Gaps

lob Planning...

Retesting System to Integrate Learning

Management System

Subjective Risk Rankings

Integration of Risk Management...
Internal Pressure

Contractor Management
Dynamic Work, Change Not Managed

Hazard Management

Training & Competency No Accountability

Complacency

Cultural Inaction

B Prevalent (Widespread) B Common in Some Areas B Somewhat Indicated

External Pressures

Risk Tolerance

Fear of Reporting
10 12

B Prevalent (Widespread) B Common in Some Areas B Somewhat Indicated B Not an Issue
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Building on Good Work

Making Serious Injury/Fatality Prevention Real...

. ...Taking Risk Management to the Next Level
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Exxon/Imperial Oil/Kearl Oil Sands Westmoreland I\/Ilnlng Suncor Energy

Construction Safety Research Alliance/University of Colorado
Suncor/Syncrude Aurora Operation (2006) @ SMS Equipment @ CIM Connect 2024 Conference

Cementation Corporation Nutrien Saskatoon B Finning/CAT University of Calgary

CIM Health & Safety Society Inaugural Conference 2024 CNRL Horizon CNRL Albian
Fort Mckay Group W University of Alberta l§ Mine Safety Round Table
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SIF Work Scenario Identified SIF Work Verifications SIF Work Reviews
iy S5, A Operated by Suncor = ~ i
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Protection at 100% Level » Test for Implementation

Critical Controls Management Construct

5 nior Management
» Behaviors/Practices and Understanding senid geme

’ . d Executi
> Conditions/Set-Up > Work Stopped Until ancixecyive

[ 1 1 $ Protection in Place v $ 7
S h d p in g t h € Targeting Tasks with SIF S sateyCrten - et e s

Report on Compliance

Potential and Implementing
Safety Cu |t ure Rigorous Controls, Critical From Field o Board Room
Control Assurance, and ‘ T e
Performance Reporting to
Support Sustained Mitigation

Policy

Standards.

Controls
Management

Procedure &
Qversight

Two Known Methodologies
to Prevent SIF Incidents ~ ----------------------------------------o—-------ooooooo oo
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Management
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Supervisor
Time in Field
69.5 %




Critical Controls Management Construct
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Critical Controls
Framework for
Management

S a-ﬁety/ CUJIJEUJ re Rigorous Controls, Critical S,
Control Assurance, and
Performance Reporting to
Support Sustained Mitigation

Policy

Standards

Controls
Management

Procedure &
Qversight

Two Known Methodologies
to Prevent SIF Incidents

Leveraging High Performing
Safety Cul

Multiple Fatalities (5) } Diar:mnd
Fatality (4) ‘ ans;z:i = ctors ’ )
Severe Hurt (3) event W:‘h ees aﬂd con'ﬂa 200 OG DD3' - OOQ c
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dable \r\.;\dent frequ e »Personal Protective Equipment .
Total recorda S »Emergency Simulations Su pervisor
I »Behavior Based Safety
No Hurt (0) e »One-on-Ones Time in Field
f e >Conversations on Improvements
— - »Time In the Field
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Verify isolation
before work Obtain Obtain
Work with o begins ond use authorisation  authorisation before
volid work Conduct gas the specified life  before entering overriding or Protect yourself
permit when tests when protecting a confined disablingsafety  against a fall when
required required equipment spoce criticol equipment  working af height
b, v v B, A b 4 ~F
1 2 ‘ 5 6
7 8 9 10 11 12
a N N o N N
Do not walk Do not smoke No alcoholor ~ While driving, do Wear your Follow prescribed
under o outside drugs while  not use your phone seat belt Journey
suspended load designated workingor  and do not exceed Management Plan
smoking areas driving speed limits

o

Life Saving Rules — One Misstep from Fatality:

2 Lack of Fall Protectiop

<> No Isolatikout

<> Unauthorized Confined Space Entry —>

Walking Under Suspended Loag

SIF 101




Obtan
authorisation
before entering a
confined space

Protect yourself
against a fal
when working

at height

Do not waik under
a suspended load

A A A

Wear your
seat belt

2.

3.

Core Rules

not use your phone  Journey

addonotexceed  Management Plan

speed Imits

vV V¢ V¥

Whicdving, do  Follow prescribed  Work with 3 vaiid
Work Permit when

required

Verify isolation
before work
begins and use
the specified ife
protecting
equipment

Position yourself in  Obtan
a safe zone in authorisation
relation to moving  before starting

and energised excavation
equpment actvibies
& A

Conduct gas tests
when required

A

International
Wear a parsona  Association

of Oil&Gas
flotation device Producers
when required

A

11,
i

13,

Supplementary Rules

vV Vv

Do not work No alcohol or Do not smoke
under or near drugs while outside
overhead electric  working or driving  designated
power lines SMOKING areas

v

Follow prescribed
Ift plan

v

Obtain
authorisation
before overriding
or disabling safety
onitical equipment




Life Saving Rules Overview

Verify isolation
before work
Work with begins and use
valid work Conduct gas the specified life
permit MJ\en tests when profecting
A A &
q q quip

v

Obtain
authorisation
before entering
aconfined
space

v

Obtain

authorisation before

overriding or
disablingsafety
critical equipment
v

Protect yourself
against a fall when
working at height

v

(OF

5

6

10

11

PN

Do not walk Do not smoke
under a outside
pendedload designated
smoking areas

o
No alcohol or
drugs while
working or
driving

A
While driving, do
not use your phone
and do not exceed
speed limits

PV N

Wear your
seat belt

Follow prescribed
Journey
Management Plan

Core Rules

Obtan Protect yourself

Position yourself in  Obtain

2 safe 200¢ 0 athonsabion . e . - s
athorsavon againgt a fall sl omoy  before tafing Wear 2 personal Obtain authorisation o Obtain authorisation Follow safe driving
before entering 3 when working Do not walk under  Wear your Prevent dopped  3ng energised ecvetion Conduct gastests  flctation device before overriding before entering a rules
confied space  at height asuspended load  seat bekt objeds equipment axtivites whenrequred  when required or disabling safety confined space * lawayswear a (&)
controls = | confirm energy seatbelt
A A ‘ ‘ ‘ ‘ ‘ ‘ ‘ = | understand and use safely- sources are isolated = | do not exceed the speed Limit.
critical eguipment and procedures | | = | confirm the atmosphere has been and reduce my speed for road
which apply to my task tested and is monitored conditions
1. 2 3. 4. 9. 10, 11, 12, 13, - | obtain authorisation befare: « | check and use my breathing = I do not use phones or operate
3 i - disabling or overriding safety apparatus when required devices while driving
- &” 'l equipment « | confirm there is 2n attendant « I am fit, rested and fully alerl while
é ~ deviating from procedures. standing by driving
- crossing a barrier = | confirm a rescue plan s in place = | follow journey management
s = | obtain autherisation teo enter requirements
-
3 3 8 ) P nergy Isolation ot Worl ine of Fire
5, 6. 7 8. H 15 16. 17 18, Energy Isal: Hot Work Line of
s Verify isolation and Control flammables Keep yourself and
- zero energy before e and ignition sources others out of the
= work begins o | ety ang contral line of fire
a = | have identified all gnition sources = | position myself to
energy sources = Before starting any hat work: avoid:
= | confirm that hazardous energy - | confirm flammable material - moving objects
v v v v v v v v v sources have been isolated, has been removed or isolated - veficles
locked. and tagged - | obtain authorisation - pressure releases
Whiedving, o Folow prescbed  Workwith avaid  Verty isoation Donctwork  Noakoholor  Donotsmoke Folow prescribed  Obtain - [ have checked there is zero = Before starting hot work ina - dropped otjects
ot use your phone  Journey Work Permit when  before work underornear  drugs whie outside Mt pan authorssation energy and tested for residual hazardous area | confirm * | estatlish and abey Barriers and
stor ' - S| lusion zones
anddonctexeed Management Plan  required begins and use overhead electnc  workong o drving  dessgnated before overridng or stored enargy a gas test has heen completed excl
speed Imis the specfied e powes Ines - smoking areas or dsabling safety - gaswill be monitored continually | | = I take action to secure loose objects
poctacting oRcal eqipment and report patential dropped objects
equpmant

International
Association
of Oil&Gas
Producers

Safe Mechanica g
ng
operations and %
&

control the area

= | confirm that the
equipment and load
have been inspected and
are fit for purpose

= | only operate equipment that | am
qualified lo use

= | eslablish and obey barniers and
exclusion zones

« I never walk under a suspended
load

Work Authorisation

Work with a valid
permitwhen
required
= | have confirmed if
a permit is required
« | am authorised to perform
the work
= lunderstand the permit
= | have confirmed that hazards are
controlled and it is safe to start
« I slop and reassess if conditions
change

Protect yourself

against a fall when

working at height

= | inspect my fall
protection equipment
before use

« | secure tools and work materials
1o pravent dropped objects

= | tie off 100% to approved anchor
points while oulside a protected
area

International
Association
of Oil&Gas
Producers




Bypassing Safety Controls

*

-

-

L]

L]

Obtain authorisation
before overriding

or disabling safety
controls

o

| understand and use safefy-

critical equipment and procedures

which apply to my task

| obtain authorisation before:

- disabling or overriding safety
equipment

- dewiating from procedures

- crossing & barrier

Verify isolation and
zero energy before
waork begins

Energy Isolation

e

have identified all
ENergy sources

confirm that hazardous energy
sources have been isolated,
locked, and tagged

have checked there is zero
energy and tested for residual
or stored energy

Safe Mechanical Lifting

8.

-

L]

-

Plan lifting
operations and
control the area

confirm that the
equipment and load
have been inspected and
are fit for purpose

only operate equipment that | am
gualified to use

establish and obey barners and
exclusion zones

never walk under a suspended
load

Confined Space

Obtain authorisation
before entering a
confined space

= | confirm energy
sources are isolated

= | confirm the atmosphere has been
tested and is monitored

= | check and use my breathing
apparatus when required

= | confirm there is an attendant
standing by

= | confirm a rescue plan is in place

obtain authorisation to enter

Hot Work

Control flammables
and ignition sources
= | identify and control
gnition sources
= Before starting amy hot work:
firm flammable material
has been remowved or isolated
- | obtain autherisation
= Before starting hot work in 2
hazardous area | confirm:
- a gas test has been completed
- gas will be monitored continually

Follow safe driving

rules 9

= | abwaysweara @@
seatbelt

= | do not exceed the speed limit

and reduce my speed for road
conditions

= | do not use phones or operate
devices while driving

= | am fit, rested and fully alert while
driving

= | follow journey management

Keep yourself and
others out of the
line of fire

= | position myself to
avaid:

- moving objects

- vehicles

- pressure releases
- dropped objects

| establish and obey barriers and
exclusion zones

*

*

| take action to secure loose objects

and report potential dropped objects

Work Autheorisation

Work with a valid
permitwhen
required

= | have confirmed if
a permit is reguired

*

| am authorised to perform
the work

| understand the permit
| have confirmed that hazards are
controlled and it is safe to start

| stop and reassess if conditions
change

L]

*

®

Protect yourself

against a fall when

waorking at height

= | inspect my fall
protection equipment
before use

= | secure tools and work materials
1o prevent dropped objects

= | tie off 100% to approved anchor
points while outside a protected
area

|

International
Association
of Oil& Gas
Producers

e
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Working at Height

Protect yourself

against a fall when
working at height

Working at Helaht

| will follow safe work practices when climbing, descending or working from ladders
WHEN TO COMPLETE - Before the start of any WORKING AT HEIGHT activities

= | inspect my fall Confirm eaich omtrolf Buidanca Tor confirming sach cankrol/ safegeard
protection equipment ”

I HAYE COMFIRMEED:

before use
= | secure tools and work materials

n The hamards srw identifed, » Camplefe a bk sk sxsensmant speohc o tha scoze af werk

(4] I:lrE'l."E'rlt groppec D:l_El:tﬂ centrolled, and it in sk = Dmcuns e srdawith thewaork wem prcr to the start of werk
« | tie off 100% to EF:I"':I'U'E':I anchor 1z miar " l-:1::|\.|:r wrmukareau cpEmsions -'.1|I m-lTrr.md.l:-: acdisznal harards

points while outside a protected 0 Lo e
squipmand in: » Full Bedy harneas o load reted ia support the weight of the works

area = cariified = Check svery sirag, buckle feSrg andlor grommet for sgns of wear on lll probecton hamem
v inepecies = Fall srrenl aysiem comviaing & 22F- retrecting Lilwbre ar shock abaocbing laryacd
» rufed = Fall restraing containe & fced lidne configuned o provent the warker from reaching the
= &t for the taak wdge and lalkng

» Fall srrest in shorier tarn tha patental fall Sistarcs

Blrvte. Tirem ard neine s ke lall peleet e s crene et has svreser e o s e st

— ~ linspect my fall protection equipment before use —
K proteciion hamess =

in medjuwied ba il » Harress simpa are noi bwsse s
= Harress bagy siraps are adpusted ke dowe bagy fd 12 ne slack]
Hoitw: Use of body belty m ret sllowred

The apgroved anchor = | DD i o can ooour outsde ol protected arcas uch as an dlevsied wark ses ot
poirtfu] mrs in plecs For ercloaed oy hard rads
100 S ol B T T TR S S

. | tie off 100% to approved anchor points while outside a protected area

¥ [PLRI ON O DR CTING CEYIDE B3 CEET 11 TS CTITHNS 6 R e |

Mode. Carfirm ayarawarking al height o 1004 Bed o at all bme,

|eg.. at bsani are hack musl ke archered ai all temea|

H u hll accurs, the Wil » Fall protwction m fd for purpase B profect the werker i they il
D path i cloar » Fall srresi datsnon & shorter than el dstan ce to b cbstructen
= I the warker i kksly 1o swirsg_ check that the path o fres ol chetructon
= Mabils obstructiora beve been emoved from fell path

o The izcls’matersls being = Toals used st baghts hace socuring wirslangerds'tether

umed at hesghtare secured .
| secure tools and work materials to prevent drop

. ped objects
Kea rl O| I Sa N d S g wobmbaramt gt

Barriers snd dropfexclimion | * deritly drop’ o uson rones

*‘ B ‘Tares ane in plece = Canirsl socem Ba drople cusson rones dunng werk al heght [eg., stierdant or shysical Bamaen)

The rescus plan & in plece = Thawark crew has dacussed the resces plan, induding
ard i ready iz bo vwed

I m pe rlal _ I'have validated prompt rescue capability when wearing fall protection

» wadal
n mwary of specic harards related to thin basde
canents te rmcoue plan




Mechanical Lifting

Safe Mechanical Lifting

Plan lifting
operations and
control the area

= | confirm that the
eguipment and load
have been inspected and

I HAVE COMFIRMED:

v Thelik mahod squprmes, arg romas of papls repess] Lo been memssed ard Emermires

arg 1” 1DF FJFDDSE = Waea requiced aa agames bh pan or prooesiune: i in goe and hos been solaaed by 3 compses persoa
o Thes i o e s | or

= | only operate equipment that | am o i
gualified to use e sirs

crvmr 3l g b g g sl
- | ES-[EItIllS-h EI"Ilj ':ltll?f I:|;|"r ers and v [helkng RqapTEm s COTRY RN 3 DN DN LD been Jmames
exclusion zones

v Egqmaron cperacr srdlforg come e d s cosed the sraie Db daa pror o dorg

« | neverwalk under a suspended v e b Mamrimon prormdwsanalenk (1] /
o | understand the lift plan prior to starting work and r e TR
keep hands off load unless authorized 1

B L Mt M et LA Tl L e T ey e A Rt |

Haw Comker hew 1oapah “hands e g ng o :i push :im-:'nf:l ragunm]

n The kRt bas been planned

v ComplEe 338k rEd s speclic m b soope ol wask /:/;4’/ ”
» Disces barards eah e ok wom prior o dhe see ol sork: - W
an 2 -

and contrelled

a The hacards s idertifed

LN
1

St.art.workmm Werkers mvcheed with the . a opo e
Lifting and rigging (L&R) 3 5 e it povierss | il only operate equipment | am qualified to use

» Lrvrg appl ane s v awd'or plaoed o suabla graasd
v hyarg hoo bes ocsssed bar mabelw arg o e for des lng e apTen
v Cwrgges o deplovsd
* Looes e beon assasssd for eaddm ey na scoan
Ied mrarrg

i The Efting sguizmant i
winbls ard pateritial for
wple s movemant hao

tear nanansed

| confirm that the equipment and load have been i /-], .

Kearl Oil Sands

A
Imperial

The kfireg ard riggrsg
BquipmRnE in:
= carshied

" in
= rated for the i

( inspected and are fit for purpose

¥ MAREICOLTET R G T B N SIS

v Therggrg reupmen o been mezaciad groric bh

»  Iherggrg reupmes o e kanhe i

Ham 1 izad oo does ree s S B EpTESE 5 5a rad b cha i slop weork: ared darn iy
eI g EpETen 1 s rawd for vhe ke

v Camerurecsan mahodsl g hord sgrais, cydal bows b og mad o and s

| establish and maintain communication with lifting and rigging personnel

»  The sigralor for dws i has S i Earksron' lagmon' segman’ spor

v Eymsy oo o been rnpeced b rmeg oy S soabiy e g cemmer of g
Thes | 2ad and as 2ackagag on wedmiand dw | oroo’ renon cased by dwlh
w | ormaaieas e bean scased o removsd @i bk

Barrmm and excliaicn

zores ane in plecs

rraxinn ahiscrs

| never walk under a suspended load

| establish and obey barriers and exclusion zones
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Widening the Scope of
Application and inspection

m uom Aiqeds ans:

Siappe) wos Bupyion 1o Bupuansap Bul

[ ——————

*

Imperia

Kearl

swalqo padd

o
ol b

safqo paddosp <

sasealel aanssaid <

SoRINISE WL TVOIN VMO A 0 L o4t 22020 - 3LTN00 OL NIHI

Sau0z Uojsnoxa pue sialieq Aago pue ysijqeisa |

L1 1iodas pue s123[go asoo| ainoas 03

'WHEN TO COMPLETE - Before the start of any MECHANICAL LIFTING activities

Working at Heiaht

| will follow safe work practices when climbing, descending or wo

WHEN TO COMPLETE - Before the start of any WORKING AT HEIGHT activities

Personis] Start-work
Porterming
Wark

Canfirm aach controy/

GUIIINCE TOr CONBITING S3CH Controy Lateguard

" linspect my fall protection equipment before use ——|

100% e o8 =

¥ o fall sccurs, the fell
0 -2

e gmrntan e datathers

o Tha tesia/mareraia being
et ot heg are mecarnd

Barmurs s drep s Lamnse

paean arw in place.

e Breg it of hegH o afterchrd o s berrena]

=)
o ET—————

and s rvady 19 be wned

Confirm these controls/safeguards are in place and verified prior to starting work
Stop and seck help i anything changes.

. I tie off 100% to approved anchor points while outside a protected area

- | secure tools and work materials to prevent dropped objects
| . - - — - - -z

rking from ladders

Mechanical Lifting m

or to starting work and
uthorized

ynes

m qualified to use

ot

: and load have been
Jose

munication with lifting an

rigging personnel

~~ exclusion zones

led load




Widening the Scope of
Application and inspection
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'WHEN TO COMPLETE - Before the start of any MECHANICAL LI G activities

Working

WHEN TO COMPLETE - Before the start of any WORKING AT HEIGHT activities ' 7

GUIIINCE TOr CONBITING S3CH Controy Lateguard

Canfirm aach controy/

d

t Heiaht

| will follow safe work practices when climbing, descending or working from ladders

Personis]

Mechanical Lifting m

or to starting work and
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" linspect my fall protection equipment before use
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. I tie off 100% to approved anchor points while outside a protected area
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Confirm these controls/safeguards are in place and verified prior to starting work

Stop and seck help i anything changes.
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Imperlal Mechanical Lifting W
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Working at Heiaht .

| will follow safe work practices when climbing, descending or working from ladders [

WHEN TO COMPLETE - Before the start of any WORKING AT HEIGHT activities -
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ped objects

led load
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and s ready 1 be wmad

Confirm these controls/safeguards are in place and verified prior to starting work
Stop and seck help i anything changes.
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A New Paradigm — Life Saving Rules
Start Work Checks Identify SIF Exposures
and Support Control Verification
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Critical Control
Mot in Place

Internatlonal
Association
of Oil& Gas

Moving From Life Saving Rules to Life Savmg Ch0|ces
L | 1 1 (. 1

| C1 CJ CICTI
l__l
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A New Paradigm — Life Saving Rules
[ ] Start Work Checks Identify SIF Exposures
| 3 L and Support Control Verification

I 1 11 i

Unclear  Capability & Labelling, Other Variance is a source of learning to
Procedures  Resources Alarms or identify causal roots and provide a
Tool Issues source of trending to drive strategy

23% 30% 30% 12%



Everybody gets a permit

How It was Done

Safety in the Morning

Generic Safety Share

Talk of safety —what did people see — quota

Work permit for all

Authorization

Trigger plans (fall protection, etc.)

Develop JSA - stored

Supervisor sign-off on JSA

Includes reviewing life saving rule list

Above 2 often done in the shack — paper intensive
In field — stop and think before work cards and questions

In good teams cycle in on critical focus areas
Then field confirmation




Everybody gets a permit

How It was Done

Rate of fatal work injuries per 100,000 full-time workers, 2013-22

4.0

3.0
2.0
1.0
0.0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Encyclopedic JS

T e

Hover over chart to view data.
Source: U.5. Bureau of Labor Statistics. *
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Innovation in Industry....

To change from something established




A
Imperial

Leadership

Effective behaviors with

P S M Personnel Safety e xpcstin:
Management System _

Leadership Contractor
and teamwork

Engagement

Tailored approach
based on risk and
workforce segment

Exxon Personal Safety Management System
» Life-saving rules and actions with

Ié’\

-

Y
II\

Start Work Checks
> Human Performance Conl:(iegqf:-leernce
> Culture of Health b

» Training



Start work checks d .
Working at height (WAH)

Start wock che

Life after with PSMS

Safety in the Morning
Generic Safety Share
Talk of safety —what did people see — quota

Work permi| Making Systems Real......

Au.'thor'zat" » Relevant (Part of the Job at Hand)
Trigger plan

Develop JsA »~ Targeted (Primary Focus on the Important)
Supervisor { 2 Action (Controls in Place or Stop the Job)

Includes rey » User Oriented (Set People Up for Success)
Above 2 often done in the shack — paper intensive
In field — stop and think before work cards and questions -

s

All teams cycle in on critical focus areas
Then field confirmation on controls




The Design View

(
C

Environment, Health and Safety
Management System (SMS)
> Prosram Managsement and

Making Cultures Real

» Values Based (Safety a Moral Imperative) ney;

/| » Care (People Matter)

e HOP (Human and Organization Performance) Eess;

* Psychological Safety

» People as Solutions (Capacity to Contribute)

enance;

Nt;
ement;

]

A Robust

Safety Culture

~» Program Promotion

A Culture with the Receptor

Capacity to Sustainably Use

the SMS to Achieve Intended
Levels of Risk Reduction




Environment, Health and Safety
Management System (SMS)

The Design View

- and
5 PRINCIPLES OF HOP
hov;
X 'H_ T ﬁ?ﬁ @.@ /‘? s . e:ts
o 11 2 e o ement;
iv7 A Culture with the Receptor
A Robust Capacity to Sustainably Use
Safety Culture the SMS to Achieve Intended
Levels of Risk Reduction
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Widening the Scope of
Application and inspection
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Widening the Scope of
Application and inspection

Multinational Organization Study
= QOre Mining
Crude Petroleum
= Natural Gas Extraction
Industrial Gas Mfg.

= QOrganic Chemical Mfg.
= Marine Cargo Shipping
= @Grain Farming




Widening the Scope of

Application and inspection = QOre Mining

Crude Petroleum
= Natural Gas Extraction
Industrial Gas Mfg.

Injury Cause Themes

Multinational Organization Study

= QOrganic Chemical Mfg.
= Marine Cargo Shipping
= @Grain Farming

SIF or SIF | Non-SIF
potential | potential
incident | incident
Theme (n=55) |(n=35)
Routine work — breakdown in life saving choices program || 42% 0%
Performing a routine operation/production or a
: — — — 29% 17%
Routine work (nonLSC) — change from normal not
anticipated/recognized/controlled — PTRA likely prevent
preve.nted by an effective pre-task risk asse.;.sment (PTRA)
Process
11% 74%

Routine work (nonLSC & where PTRA not normally used)
- other human factors

T i
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/_ TRUCKS, HEAVY EQUIPMENT COLLISIONS & ..

CONTROL OF HAZARDOUS EMERGY (LTT)
ROCK FALL HIGH WALL COLLAPSE
TOWING

HOISTING, RIGGING, SUSPENDED LOADS
WORE AT HEIGHT

OFF-SITE MOTOR YEHICLE CRASH

<~

BARRICK

goldoorp

-

NEWMONT

UNMDERGROUND TRAIN OFERATICNS
CONVEYOR BELT

DROPPED OBJECT FROM ABOVE - MANUAL. |
PROCESS SAFETY
COMTACT WITH UTILITY

FIyX

MININGISAER TS
ROHUNDTARIE

De Beers m

SIF Risk Situations

+

SIF Risk Profile
= Pareto Analysis
= 81% Routine Work

SIF Precursor Formula

SIF Precursors are Discoverable by Analysis, Detectable in the Field

SIF Critical Controls & + Persistence in the
Protection Systems Work Environment
Breakdowns Culture & Leadership
= Non-conformance = Don't See
» |neffective Design = 5See but Don't Recognize
= Notin Place = Recognize but Don’t Act

=  QOrganizational Issues
Beyond Control of On-
The-Ground Persons




<n Cementation

WE BUILD MINES. SAFELY.

Critical Controls Management Construct

SIF Work Scenario Identified SIF Work Verifications

¢ &

T

B D r-ﬂ"'
Critical Controls

ai 'IIII

UL T
-l -

SIF Work Reviews

\ 4

Protection at 100% Level » Test for Implementation ;
: : : Senior Management
» Behaviors/Practices and Understanding .
. : and Executive
» Conditions/Set-Up » Work Stopped Until
‘ Protection in Place ‘
Identified Protection " ?las/ Urgeqcy for Action
. ! » Otherwise We Choose to
» Safety Critical Report on Compliance o Ce A L
» No Exceptions and Effectiveness pera el B RER
Evidence
RESPONSIBLE ACCOUNTABLE RESULTS




<n Cementation

WE BUILD MINES. SAFELY.

Critical Risk: Entanglement and Crushing Critical Control Checklist (CCC)

Day / Night

Blocking for Maintenance Work Y& N0 NAT  as the isolation been field verified by doing a 'walk down' of involved OO0
ersonnel?

How you followed the procedure on how to perform effective mechanical HEEEE B

blocking? Guards, Barriers and Barricades Yes No NA

Are the mechanical blocks certified and safe for use? [0 O [0 Are guards, barriers and/or barricades installed on the moving parts of fixed OO0 0
equipment?

Have you checked that the number and type of mechanical blocks to be OO0 Od

installed match the requirements of the procedure? Are guards, barriers and/or barricades secure and robust enough to provide OO 0O
adequate protection in the event of an incident?

Equipment Isolation and Lockout Yes No NA

Have you tested all deadman switches, emergency stops and pull cords to

Has an approved Isolation Matrix/Procedure been executed? OO 0O ensureymey are functional prior to work comr;genciﬁg? g 4 000

Have all energy sources associated with the Equipment been isolated, de- [0 O [ Vverification of Zero Energy Yes No NA

energized and locked/tagged out as required by the Isolation

Matrix/Procedure? Have you checked the matrix to ensure that a zero energy verification been ][00
done for all types of energy identified in the risk assessment including bleeder

Has the ‘Try Step’ for isolation of process flows been conducted as required by [ ] [ [] Valves. drain points, vent ports, pushbutton starters and ignition key slots?

the Isolation Matrix/Procdure?

Do the number of locks described in the plan match the locks used in the field 10 0

isolation process?

RESPONSIBLE ACCOUNTABLE RESULTS




<n Cementation

WE BUILD MINES. SAFELY.

[ |
Rioscum plan for atea aeut scope reviewed and understood. [ vEs []wo [T wa

| [P protection plan completed, reviewsd andiundentood: - [ ves v [

T ot

U;h,@ Hnu“} s
. [ K oty | s in ol
(05w (Lo Bl 1B5 |l 8 Gl Kt
, Tyt |05 Uoky of Heighhs Buricadis  Howwheer
[ls A A1
““"""P"" | M [0/ Fire Mactuene Peeps
' Lu(km‘ mml S 2 - o E{{iﬂml\w
A ‘ ‘ b w e O VT8 Wi Skt
Rﬁﬁt“ e / Nill L '
[ _\DS\ ¢ gwjzr:s R\"'J"i [ U"Je
vmmwﬁ‘ RDIS( R“""ﬂ W %
, e I : i Uy Comg,
“a - | \\\\
¥ e 4
D o M/M A | Ty e T

2. AR 2. KA.

RESPONSIBLE ACCOUNTABLE RESULTS
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WE BUILD MINES. SAFELY.

% Non-Compliance Over Time

Rail Impact on Person
Confined Spaces
Slope Failure
Drowning

1% 5000 CRM Verifications by Critical Risk (March 2024)
12% 11% 4500 Vehicle Impact on Person
10% 4000 Underground Fire
10% 3500 Fall from Height
3000 Vehicle Collision or Rollove r |m——————— e
B2 Underground Rock Fall
2500 Falling Objects |
%% 2000 Entanglement and Crushing 5 —
45 1500 Uncontrolled R.ellease of Engrgy [ |
Lifting Operations
28 1000 Contact with Electricity e ———
500 Exposure to Thermal Extremes S ——
0% 0 Unplanned Initiation of Explosives - ——
Und d Hazard At h ]
Q4 Q1 Q2 03 04 Q1 Q2 03 4 Q1 Q2 Q3 Q4 Q1 e nderground Hoisting
2020 2021 2021 2021 2021 2022 2022 2022 2022 2023 2023 2023 2023 2024 Exposure to Hazardous Substances
Underground Inrush
mm Total Verifications s Non-Compliance Rail Collision  mmm
1
1
|
1

]
L
o

100

=
9]
[}
=]
o
o

250 300

W Compliance M Non-Compliance

RESPONSIBLE ACCOUNTABLE RESULTS



Widening the Scope of
Application and Inspection
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Underground Mining Reality

&

Confined S

>
>
B

Qo

ces Contact with Electricity rowning

b

P
®
&

Entanglement & Exposure to Hazardous Fall from Height
Crushing Substances
Falling Objects Lifting Operations Slope Failure
Uncontrolled Release of Underground Fire Underground Hazardous
Energy Atmosphere

&

>
B
B

Underground Hoisting  Underground Inrush  Underground Rock Fall

2

Unplanned Initiation of Vehicle Collision or Vehicle Impact
Explosives Rollover on Person

>
»
®

=

CRM Verifications by Critical Risk (March 2024)

Vehicle Impact on Person

Underground Fire

Fall from Height
Vehicle Collision or Rollover

Underground Rock Fall

Falling Objects
Entanglement and Crushing
Uncontrolled Release of Energy
Lifting Operations S — ———
Contact with Electricity e —  ——
Exposure to Thermal Extremes - —
Unplanned Initiation of Explosives  n—
nderground Hazardous Atmosphere  n——
Underground Hoisting
Exposure to Hazardous Substances
Underground Inrush  mem
Rail Collision  wem
Rail Impact on Person 1
Confined Spaces 1
Slope Failure 1
Drowning 1

0 50 100 150

ECompliance ENon-Compliance

200 250

300




From Field to Board Room

Review

Audit

Critical Controls
Framewaork for
Management

Reporting

Metrics/Trends

Verify/Test

Implemen

Policy

Standards

Contraols
Management

Procedure &
Oversight

E3dINGAA
Bl FOUNDATION

Leading Metrics

Indicator

Metric

Why is this Important?

1) % Completed Corrective
Actions (SIF incidents)

(# Completed corrective actions /
Total corrective actions) X 100

2) Qverdue SIF Corrective
Actions

# Overdue corrective actions on SIF
potential incidents

Drives SIF Exposure reduction and
corrective action implementation

3) Near Misses with SIF
potential

# Near misses with SIF potential

Early intervention and encourages
reporting

Target

4) % of FVCC completed vs.

(Total FVCC / Target FVCC) X 100

Measures leader engagement in
SIF Prevention efforts

5) Supervisors use of Field
Verification of Critical
Controls (FVCC)

Total number of supervisors FVCC /
Total number of jobs with SIF
exposure

Shapes the culture via field
interaction to reduce SIF exposure
and improve critical controls

6) SIF Critical Controls
Protected Percentage

# Protected critical controls /
Total critical controls observed
(protected + exposed)

Ensures that the critical controls are
in place and functioning




Alberta Mife Safety Association

Building on Good Work

Widening the Scope of
Apphcation andinspection

**
Imperial

CIM &5mis

ICM ZiEssas.

Widening the Scope of
Application andInspection

ICM

Building on Good Work

M Health & Safety
ILM Society

mirarco  dss*

David and Joan Lynch
School Of Engineering
Safety and Risk Management

Eaamsa” s

Shaping the
Safety Culture

Two Known Methodologies

o toPreventSIF incidents
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SUNCOD 2000003003
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Albian‘Sands

Collaboration

We don‘t RUSH.




Widening the Scope of m HEA developed and

Application and Inspection CONSTRUCTION



Alberta Mife Safety Association

Building on Good Work

Widening the Scope of
Apphcation andinspection

**
Imperial

CIM &5mis

ICM ZiEssas.

Widening the Scope of
Application andInspection

ICM

Building on Good Work

M Health & Safety
ILM Society

mirarco  dss*

David and Joan Lynch
School Of Engineering
Safety and Risk Management

Eaamsa” s

Shaping the
Safety Culture

Two Known Methodologies

o toPreventSIF incidents

’ LUIFE SAVING RULES
SUNCOD 2000003003

l!!!l|

EJINGAA
- FOUNDATION

Albian‘Sands

Collaboration

Widening the Scope of
Application andinspection

We don’t RUSH.
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Nutrien

Legena: @w Selacta% (.9.: al SJggestlnID

What happened?

Al Enabled Non-Al ETQ Workflow
[r— ) [ i Y —owe—en— X Naar Miss ) ) Mechanic was lifting a bearing
pS——— 1 ¢ Operationsi ncient ) PE—— X Sr— in tr}e shop onto a table and
strained their back. Bearing
Animal Welfare Incdent ) 1] Repoet Only "*w'“’“ﬂ*;:;j;g:_g:ﬁm ) ( Regutsony acity it ivesigason. i) | weighed approximately 25 Ibs.

ecurity Related )1 Third Party Carrier Invoived ) Process Safery Bven: (P3E)

Vehicie Involved

y Damage (excluding registered vehicles)

Flags
wsic @ (o | i Eqizmant ()

value: True{original: Yes)
tails: Arc fiash occurred with voltage grester than 30VAC, and a worker was injured (eye injury) as a result of the fiash

Hazard Object £1

2i suggestion
4160V plug
Hazard Object #2
(@i supgestion
| Fiasn — —1
Activity Object

(sisuggsstion

value: True(originalj
Damaged 13.8kV cable, which is greater
damaged, potentially exposing w




Nutrien

1.Vehicle and Pedestrian Interaction:

1.  Hazard: The proximity of the door to the roadway where vehicles are present can lead to
potential accidents.

2. Mitigation: Install barriers or guardrails to separate pedestrian walkways from vehicle
paths. Implement clear signage to alert drivers of pedestrian areas and vice versa. Consider
adding speed bumps or other traffic calming measures to reduce vehicle speed in the area.

od Haza

Al Identified Hazards and mitigations

astos We

oise Level Warn

e

ip Hazard:

Restricted

.Vehicle and Pedestrian '
Interaction:

6.Signage Visibility:

oy

Many other hazards were identified including those shown here.
No training was provided to the model. Model used was GPT 40.
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Widening the Scope of
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ICM ZiEssas.

Wideningthe Scope of
Application and inspection

Widening the Scope of
Application andInspection

Context Dependent

ICM

Building on Good Work

M Health & Safety
ILM Society

mirarco  dss*

aping the
Safety Culture

Two Known Methodologies
to Prevent SIF Incidents

Safety Culture
Focus

Widening the Scope of
Appl spect

icatior
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Widening the Scope of
Application andinspection
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Common High Energy Hazards
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Systemic Comprehensive
Management System

"‘ 2 —

Environment, Health and Safety
Management System (SMS)

Program Management and
Leadership;

Hazard Management;
Training and Competency;
Inspections and Maintenance;
Incident Management;
Emergency Preparedness;
Contractor Management;
Environmental Management;
Program Evaluation

Program Promotion
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Systemic Comprehensive
: A‘AMSA Management System

‘‘ensive

'm

Environment, Health and Safety
Management System (SMS)

Y

YVVVVVVYVYVY

Program Management and
Leadership;

Hazard Management;
Training and Competency;
Inspections and Maintenance;
Incident Management;
Emergency Preparedness;
Contractor Management;
Environmental Management;
Program Evaluation

Program Promotion



~ . Systemic Comprehensive

AA VISA

Alb M‘m Safety Assi

Robust Safety Culture

$
Safety is a Value (DNA)

4

Safety — from Words to Action
— Making Safety Real

4

Safety is an Imperative

4

Courage to Care
Courage to Confront

Courage to Change




k.‘«

\ i ~ Systemic Comprehensive N S S _‘
'AMSA
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Critical Controls

..,,i.‘,m rds to Action

‘ If'la’“;“ afety Real

SIF Work Scenario Identified SIF Work Verifications SIF Work Reviews

4 & 8 iperative
Protection at 100% Level » Test for Implementation .
- . : : Senior Management
» Behaviors/Practices and Understanding )
. . : and Executive
» Conditions/Set-Up » Work Stopped Until

3 Protection in Place & e

5 . Bias/Urgency for Action

Identified Protection
iy ¥ : > Otherwise We Chooseto |CONTfront
» Safety Critical Report on Compliance o ith Hioh Risks
» No Exceptions and Effectiveness perate WIL:Sgn: he ks i

Evidence to Change




.~ Systemic Comprehensive Robust Safety

=i M@e Management System
‘@' lﬂ‘ R o ]

B

Culture

Critical Controls

al '"Il

SIF Work Scenario Identified SIF Work Verifications SIF Work Reviews
Protection at 100% Level » Test for Implementation .
. : : Senior Management
» Behaviors/Practices and Understanding .
. ; and Executive
» Conditions/Set-Up » Work Stopped Until
‘.' Protection in Place ‘
Identified Protection .’ ?'as/ b IBENGY foF:Action
. ! » Otherwise We Choose to
» Safety Critical Report on Compliance o e i e
» No Exceptions and Effectiveness perate WIL:Sgn: he ks i

Evidence




~ Alberta Mifle Safety Association

AR 1

K

Systemic Comprehensive
Management System

Critical Controls Management Construct

SIF Work Scenario Identified SIF Work Verifications

Protection at 100% Level » Test for Implementation
» Behaviors/Practices and Understanding
» Conditions/Set-Up » Work Stopped Until

‘ Protection in Place
Identified Protection "
» Safety Critical Report on Compliance
» No Exceptions and Effectiveness

SIF Work Reviews

\ 4

Senior Management
and Executive

\ 4

Bias/Urgency for Action

» Otherwise We Choose to
Operate with High Risks in
Evidence

Robust Safety
Culture

i
g

Suspended Load Wobile EquipmentiTraffic Heav}'.Rotating
with Workers on Foot Equipment

Fall from Elevation Mator vehicle High Temperature Fire with Sustained
incident {pccupant) Fuel Source

Chemical /
Pressure Electrical Radiation

= 50 Volts
S o

Explosion Electrical Contact High Dose of Toxic
with Source Chemical or Radiation

Excavation Energy Calculations
or Trench

* Eventin a confined space

* Contact with electricity

* Fall from height

Uncontrolled release of energy

* Fall of ground — surface

* Fall of ground — underground

16 Global Fatality Risks in Mining

* Vehicle/pedestrian interaction — underground
* Vehicle/pedestrian interaction — surface

* Vehicle interaction — offsite

* Vehicle collision (heavy and light) — surface

* Heavy Vehicle event — rollover, over edge

Uncontrolled load during lifting

Entanglement in rotating
equipment

Underground fire and explosion
Incident during tire handling

Struck by falling object
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Systemic Comprehensive
Management System =3

Robust Safety

Culture

17 (20.73%)

18 (21.95%)

47 (57.32%)

Heavy Vehicle - Light Vehicle interaction

Lighting system — different light color on haul

truck equipped with heat/wiper Social pressure

Stop Work procedures —r Fearof

collide

I Collision awareness system ]—[

Haul truck and light vehicle ]

Light vehicle contact with
stationary haul truck

Road maintenance and reduced speed limits retribution
Driver training
GPS locator in all light vehicles Complacency
(Does the LV have a working GPS locator?
Pressure to
Preventative maintenance log checks | perform - Reflective cones
Pre-use of ongoing shift inspections | Wheel chocks
. leect CO.’\UOI Conflict b/w workers Parking ditches
Hours of work done - fatigue Traini
management raining
Alte{nate CO,’]t rol Leadership program — focus on self- Trust/Fear
accountability .
= Employee competency Fatigue _‘ Light vehicle safety system
Alcohol and Drug policy such
. EXpOSUfe Employee family e program l
BP-HL

Runaway haul truck collides
with light vehicle

Critical Risk: Entanglement and Crushing

Day / Night

Critical Control Checklist (CCC)

|dentification

» Cementation
WE BUILD MINES. SAFELY

Underground Mining Reality

& & &
A

(5

Y
&
&

a
oy
L ~

RESPONSIBLE ACCOUNTABLE RESULTS

Have you checked that the number and type of mechanical blocks to be
installed match the requirements of the procedure?

Equipment Isolation and Lockout

Has an approved Isolation Matrix/Procedure been executed?

Have all energy sources associated with the Equipment been isolated, de-
energized and locked/tagged out as required by the Isolaton

Blocking for Maintenance Work Yes No NA
How you followed the procedure on how to perform effective mechanical 0ogag
blocking?

Are the mechanical blacks certified and safe for use? oog

ooao

Yes No NA

ooao
000

Has the isolation been field verified by doing a ‘walk down' of involved

personnel?

Guards, Barriers and Barricades

Are guards, barriers and/or barricades installed on the moving parts of fixed

equipment?

Are guards, barriers and/or baricades secure and
adequate protection in the event of an incident?

Have you tested all deadman switches, emergency stops and pull cords o

agoo

Yes No NA

ooao
oo0

robust enough to provide

ooo

ensure they are functional prior to work commencing?

Verification of Zero Energy

Yes No NA

Matrix/Procedure?

the Isolation Matrix/Procdure?

isolation process?

Has the ‘Try Step' for isolation of process flows been conducted as required by

Do the number of locks described in the plan match the locks used in the field

0oao

ooao

Have you checked the matrix to ensure that a zero energy verification been
done for all types of energy identified in the risk assessment including bleeder
valves, drain points, vent ports, pushbutton starters and ignition key slots?

aond
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WE BUILD MINES. SAFELY.

Critical Contro

Leading Metrics

Why is this Important?

Drives SIF Exposure reduction and
corrective action implementation

Early intervention and encourages
reporting

Measures leader engagement in
SIF Prevention efforts

Shapes the culture via field
interaction to reduce SIF exposure
and improve critical controls

Indicator Metric

1) % Completed Corrective (# Completed corrective actions /
Actions (SIF incidents) Total corrective actions) X 100

2) Overdue SIF Corrective # Overdue corrective actions on SIF
Actions potential incidents

3) Near Misses with SIF # Near misses with SIF potential
potential

4) % of FVCC completed vs. (Total FVCC / Target FVCC) X 100
Target

5) Supervisors use of Field Total number of supervisors FVCC /
Verification of Critical Total number of jobs with SIF
Controls (FVCC) exposure

6) SIF Critical Controls # Protected critical controls /
Protected Percentage Total critical controls observed

(protected + exposed)

Ensures that the critical controls are
in place and functioning

Underground Mining Reality
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